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PEEFACE 


The  object  of  this  book  is  to  serve  as  a  guide  to  the  British 
PharmacopcBia  and  as  ap  introduction  to  pharmacology  and 
therapeutics.  It  is  intended  mainly  for  students  of  medicine, 
but  is  also  designed  to  meet  the  wants  of  students  taking 
Section  E  of  the  final  examination  for  the  Associateship  of 
the  Institute  of  Chemistry. 

An  endeavour  has  been  made  to  lighten  the  labours  of 
students  by  putting  the  less  important  matter  into  small  type, 
distinguishing  between  the  more  important  and  less  important 
mgredients  in  preparations,  printing  the  principles  of  crude 
drugs  which  it  is  necessary  to  remember  in  heavy  type,  and 
giving  a  figure  of  all  those  drugs  which  possess  distinctive 
characters  that  can  be  portrayed.  By  confining  the  pharma- 
cology almost  to  the  action  of  drugs  on  man,  giving  the  effect 
of  therapeutic  doses  and  the  ill-effects  to  which  the  drug  may 
give  rise,  and  briefly  describing  the  action  and  uses  of  the 
various  preparations,  an  attempt  has  also  been  made  to 
render  the  book  as  useful  as  its  limits  would  allow. 

The  figures,  with  the  exception  of  six  (figs.  79,  80,  90, 119, 
120,  121),  are  original,  and  are  intended  to  represent  such 
specimens  of  drugs  as  the  student  is  likely  to  meet  with  in  the 
Materia  Medica  museum. 

Although  the  book  does  not  deal  with  experimental  phar- 
macology, the  results  obtained  by  it,  which  are  of  practical 
importance,  are  mentioned,  and  in  a  few  cases,  where  it 
is  deemed  necessary,  experiments  on  animals  have  been 
described. 
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In  treating  of  inorganic  substances  it  has  been  impossible 
to  avoid  referring  •  to  the  current  theory  of  sohition,  and  the 
earher  part  of  the  pharmacology  is  founded  mainly  on  the 
ionic  hypothesis.  So  long  as  it  is  recognised  that  this  theory 
is  an  hypothesis  and  that  it  simply  denotes  that  in  aqueous 
solution  most  inorganic  compounds  are  changed  into  some- 
thing different  from  the  original,  no  serious  objection  can  be 
raised  to  the  method  of  speaking  of  the  action  of  ions. 

The  latter  half  of  the  book  has  been  divided  mainly-  on 
chemical  lines  because  it  was  felt  that  this  classification  gave 
the  student  the  best  idea  of  the  active  principles  of  drugs  and 
incidentally  of  their  pharmacological  actions.  The  weak  point 
of  the  method  is  due  to  our  ignorance  of  the  chemistry  of 
many .  important  drugs,  but  it  possesses  the  advantage  of 
drawing  the  attention  of  students  to  this  fact.  So  far  as  is 
consistent  with  the  classification  adopted  the  drugs  most 
closely  allied  in  pharmacological  action  have  been  most 
closely  associated. 

The  chemistry  of  the  drugs  has  been  brought  into  line 
with  the  most  recent  investigations,  and  as  far  as  possible 
constitutional  formulfe  have  been  given  of  the  more  important 
active  principles.  This  has  been  done  mainly  because  new 
drugs  are  often  slight  modifications  of  old  ones,  and  it  is 
desirable  that  medical  men  should  have  some  knowledge  of 
what  they  are.  It  is  almost  unnecessary  to  state  that  the 
chemical  formulae  are  not  intended  to  be  learnt. 

A  licence  has  been  taken  in  speaking  of  the  presence  of 
sodium,  calcium,  sulphates,  &c.,  as  impurities  in  drugs  ;  but 
as  this  is  the  usual  terminology  of  the  chemical  laboratory,  it 
is  not  likely  to  lead  to  error.  In  a  few  cases  the  arrangement 
required  by  the  definition  of  a  preparation  given  on  page  1 
has  been  departed  from  as  being  more  convenient. 

The  elementary  character  of  the  book  precludes  references 
being  given  in  the  text.  Many  original  papers  have  been 
consulted  and  a  number  of  experiments  have  been  made. 
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I  desire,  however,  to  acknowledge  help  which  I  have  received 
from  the  following  works  : — Greenish's  '  Introduction  to  the 
Study  of  Materia  Medica,'  "White  and  Humphrey's  '  Pharma- 
copedia,'  Squire's  '  Pocket  Companion  to  the  British  Pharma- 
copoeia,' Walker's   introduction   to   Physical  Chemistry,' 
Meldola's   '  The   Chemical   Synthesis   of   Vital   Products ' 
(Vol.  I.),  Comey's Dictionary  of   Chemical  Solubilities,' 
Schmidt's  '  Ueber  die  Erforschung  der  Konstitution  und  die 
Versuche  zur  Synthese  wichtiger  Pfianzen-alkaloide,'  Briihl, 
Hjelt  und  Aschan's   'Die   Pfianzen-alkaloide,'  van  Eijn's 
'Die  Glycoside,'  Autenrieth's  '  Auffindung  der  Gifte,'  Dragen- 
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Pflanzen-reiches,'  Beilstein's   '  Handbuch   der  organischen 
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been  taken  from  the  '  British  Pharmacopoeia.' 

I  also  gratefully  acknowledge  my  indebtedness  for  help 
and  suggestions  to  Professor  James  Walker,  D.Sc,  E.E.S., 
H.  A.  D.  Jowett,  D.Sc,  and  J.  H.  Wigner,  Ph.D.  Dr.  Wigner 
read  the  manuscript  and  Dr.  Jowett  the  proofs. 

C.  E.  MAESHALL. 

Univehhity  CoLLF.CtE, 
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TO  STUDENTS  OF  MEDICINE 


The  matter  in  small  type  is  of  subsidiary  importance,  and  a 
knowledge  of  it  is  not  required  for  most  examinations. 

Of  the  matter  in  ordinary  type,  that  dealing  with  the  origin 
and  characters  of  crude  drugs  need  not  be  learnt  in  detail ;  it  is 
generally  sufficient  to  be  able  to  identify  crude  drugs  on  inspection. 

-  The  things  which  must  be  remembered  are  those  which  bear 
upon  prescribing  and  the  treatment  of  disease:  such  are  the  names 
of  the  various  preparations  and  the  amount  of  active  constituents 
they  contain ;  the  doses ;  the  solubilities  of  drugs  and  their 
preparations  in  water  and,  in  some  cases,  other  media ;  the 
pharmacological  actions  and  therapeutic  uses. 

The  active  principles,  it  is  advisable  to  remember,  are  printed 
in  heavy  type.  The  chemical  formulue  of  these,  where  given,  are 
not  intended  to  be  learnt ;  they  have  been  introduced  merely  to 
give  some  idea  of  the  chemical  constitution  of  these  substances. 

Great  care  must  be  exercised  in  tasting  drugs  having  a  dose  of 
less  than  half  a  grain. 

It  is  perhaps  necessary  to  draw  attention  to  the  fact  that  the 
scale  of  the  figures  is  in  linear  measurement. 
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INTEODUCTION 

MEANING  OF  TERMS.— Materia  Medica  origi- 
nally included  all  that  was  known  of  remedial  agents.  Now  it 
denotes  simply  the  name,  origin,  and  characters  of  the  sub- 
stances used  in  medicine.  It  is  sometimes  called  pharmaco- 
gnosy, but  this  term  is  more  frequently  applied  to  a  detailed 
study  of  the  anatomy  of  vegetable  drugs. 

Pharmacy  is  the  art  of  preparing  drugs  so  as  to  fit  them 
for  their  use  in  medicine.  In  the  case  of  crude  drugs  it 
consists  largely  of  dissolving  out  the  active  principles  by  suit- 
able media,  and,  where  necessary,  converting  the  extract  thus 
obtained  by  further  manipulation  into  a  form  suitable  for  use 
in  the  treatment  of  disease.  The  various  forms  into  which 
drugs  are  made  to  enable  them  to  be  employed  in  medicine 
are  known  as  '  preparations.'  ^ 

The  isolation  of  the  principles  of  crude  drugs,  and  the 
determination  of  their  chemical  composition  and  physical 
characters,  constitute  a  branch  of  pure  chemistry  often  called 
pharmaceutical  chemistry. 

Pharmacology  is  the  science  dealing  with  the  action  of 
i  substances  on  living  organisms.    Such  substances  as  are  used 

in  the  treatment  of  disease  are  familiarly  spoken  of  as  '  drugs.' 

Toxicology  is  concerned  with  the  action  of  substances  in 
doses  sufficient  to  imperil  life,  their  isolation  from  the  fluids 

'  For  the  purposes  of  this  work  a  '  preparation  '  is  a  form  containing  tiie 
parent  drug  or  some  of  its  constitvients  in  a  chemically  unaltered  state. 
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and  tissues  of  the  body,  and  the  most  appropriate  treatment 
for  these  conditions. 

Therapeutics  is  the  art  of  treating  disease. 


A  -  PHARMACOPCEIA 

In  all  civilised  comitries  a  book  dealing  with  most  of  the 
drugs  in  common  use  and  containing  a  description  sufficient 
for  their  identification,  a  standard  of  purity,  the  method  of 
obtaining  certain  preparations  from  them,  and  the  doses  in 
which  these  or  the  crude  drug  may  be  administered,  is  '  pub- 
lished by  authority.'  This  book  is  known  as  the  Pharmacopoeia. 
It  is  mainly  an  intermediary  between  the  pharmacist  and  the 
physician.  Anything  ordered  by  the  latter  unless  otherwise 
stated  must  be  of  pharmacopoeial  strength  and  purity.  The 
pharmacist  is  absolutely  bound  by  its  ruling,  any  infringe- 
ment being  punishable  by  law.  The  physician,  however,  is 
not  so  bound.  He  may  use  whatever  drugs  or  means  he  thinks 
fit  in  the  treatment  of  disease  and  may  administer  the  phar- 
macopa3ial  preparations  in  doses  larger  than  those  stated  if 
he  thinks  it  necessary.  In  cases  of  mishap,  however,  from 
this  cause  he  is  liable  to  censure,  if  not  actual  punishment. 

The  doses  of  a  Pharmacopoeia  usually  vary  within  some- 
what wide  limits.  The  smallest  dose  is  intended  to  represent 
the  minimum  efficient  one  for  an  adult,  and  is  generally  in- 
tended for  repeated  administration  ;  the  largest  dose  repre- 
sents that  which  it  is  usually  safe  to  give.  In  some  Pharma- 
copoeias a  second  maximum  dose  is  added,  which  indicates  the 
amount  it  is  considered  advisable  to  administer  in  one  day. 

As  the  sciences  associated  with  materia  medica  are  pro- 
gressive, a  Pharmacopoeia  needs  periodical  revision.  Eecent 
investigations  may  have  shown  that  its  descriptions  require 
modification  or  that  its  processes  are  capable  of  improvement; 
new  drugs  are  also  constantly  being  recommended,  and  some 
may  merit  '  official '  recognition ;  older  drugs,  on  the  other 
hand,  may  have  fallen  into  disuse  and  may  need  deleting. 
The  Pharmacopoeia  official  in  Great  Britain  and  Ireland  is 
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known  as  the  British  Pharmacopoeia  (contracted  to  B.P.),  and 
is  revised  about  every  ten  years.  The  last  edition  was  pub- 
lished in  1898.  An  addendum  of  drugs  used  in  India  and  the 
Colonies  was  published  in  1900  (see  Appendix).  As  it  is 
advisable  for  the  student  of  Materia  Medica  to  confine  his 
attention  during  the  early  part  of  his  curriculum  to  the  sub- 
stances in  this  work,  they  will  be  exclusively  dealt  with  in  the 
following  pages. 

SYNOPSIS  OF  THE  OFFICIAL  MATERIA  MEDICA.— 

The  official  drugs  include  substances  from  tlie  animal,  vegetable,  and 
inanimate  kingdoms.  The  non-metals,  sulphur,  phosphorus,  iodine,  and 
carbon,  are  official.  Other  non-metals— hydrogen,  oxygen,  chlorine, 
bromine,  boron — occur  only  in  combination,  as  acids,  salts,  &c. 

Of  metals,  iron  and  mercury  are  official,  but  are  only  used  in  thera- 
peutics in  a  finely  divided  state.  Most  of  the  other  common  metals  are 
official  in  the  form  of  compounds.  Thus  we  have  compounds  of  the 
alkah  metals  sodium,  potassium,  and  lithium  (to  which  we  must  add  the 
radical,  ammonium)  ;  of  the  alkaline  earths,  calcium  and  magnesium;  of 
the  earths  and  heavy  metals,  aluminium,  cerium,  bismuth,  zinc,  copper, 
lead,  silver,  manganese,  chromium,  as  well  as  of  iron  and  mercury. 

Of  synthetic  organic  substances  we  have,  belonging  to  the  aliphatic 
or  fatty  group,  alcohols,  ethers,  esters,  acids,  and  sugars;  belonging  to 
the  aromatic  group,  phenols,  acids,  esters,  &c. 

The  vegetable  kingdom  is  represented  by  whole  plants  or  nearly 
whole  plants  (ergot,  chiretta,  lobelia) ;  by  parts  of  plants  (leaves,  bark, 
wood,  root,  rhizome,  flowers  or  parts  of  flowers,  flowering  tops,  twigs  and 
seeds) ;  by  the  products  of  plants— oils  (fatty  and  volatile),  exudations 
(gums,  balsams,  resins,  &c.),  alkaloids,  giucosides,  &c. 

The  animal  materia  medica  is  much  less  extensive.  It  contains  whole 
animals  (cantharis,  coccus)  and  animal  products  (oily  and  fatty  substances, 
wax,  spermaceti,  honey,  ferments,  &c.). 
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VEGETABLE  AND  ANIMAL  PEODUCTS 

Under  this  head  will  be  iiicluded  those  products  o£  animals 
and  plants  which  occur  naturally  and  those  which  are 
obtained  by  the  process  of  simple  extraction  or  distillation. 
For  want  of  a  better  classification  they  will  be  taken  in  the 
order  of  their  importance. 

Alkaloids. — No  satisfactory  definition  of  an  alkaloid  has 
yet  been  given.  This  is  due  to  the  fact  that  they  vary  con- 
siderably in  chemical  composition  and  only  exist  as  a  group 
in  virtue  of  certain  reactions  and  properties.  The  vegetable 
alkaloids  may  perhaps  best  be  defined  as  nitrogenous  vege- 
table products  which  have  their  nitrogen  combined  in  the 
form  of  a  closed  ring. 

In  1880  K6ni{5;  defined  them  as  organic  vegetable  bases  which  are 
derivatives  of  pyridine.  But,  as  it  has  since  been  shown  that  several 
alkaloids  are  not  pyridine  derivatives,  this  definition  is  insufficient. 

The  definition  excludes  certain  oxy-ethylamine  bases 
(cholin,  muscarin,  &c.)  which  possess  alkaloidal  properties 
and  reactions,  and  includes  the  purine  derivatives  (caffeine 
&c.)  which  differ  in  some  respects  from  most  alkaloids. 

Many  of  the  alkaloids  are  tertiary  bases,  i.e.  if  regarded 
as  ammonia  derivatives  all  the  hydrogens  of  ammonia  are 

replaced  by  organic  radicals  thus  N^E.    A  few  are  bmary 

E 

bases  ;  they  have  only  two  of  the  hydrogens  thus  replaced, 
E 

N^E. 

The  general  properties  of  alkaloids  are  as  follows.  Being 
bases  their  solutions  change  red  litmus  paper  to  blue,  and 
they  form  salts  with  acids.  In  this  respect  they  are  com- 
parable to  ammonia  and  other  alkalies  ;  their  name,  indeed, 
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alkali-like,  indicates  this  property.  The  purine  derivatives 
{e.g.  caffeine)  are  not  bases  in  this  sense.  Most  of  the  alka- 
loids are  mon-acid  bases  ;  a  few  are  di-acid. 

The  majority  of  alkaloids  contain  carbon,  hydrogen, 
nitrogen,  and  oxygen.  They  are  colourless,  odourless  solids 
(berberine  is  yellow,  sanguinarine  red;  both  unimportant) 
and  most  are  crystalline.  They  are  decomposed  by  heat,  with 
the  exception  of  cinchonine,  caffeine,  and  a  few  others  which 
may  be  sublimed. 

Pilocarpine  is  generally  liquid  but  has  been  obtained  crystalline.  On 
heating  it  is  converted  into  the  isomeric  ^■so -pilocarpine  which  can  be 
distilled. 

A  few  alkaloids  (coniine,  nicotine,  sparteine,  &c.)  contain 
only  carbon,  hydrogen,  and  nitrogen.  They  are  liquid,  have 
a  distinct  odour,  and  can  be  distilled. 

Most  alkaloids  rotate  the  plane  of  polarised  light.  The 
majority  of  naturally  occurring  alkaloids  are  Itevo -rotatory  ;  a 
few  are  dextro-rotatory. 

The  taste  of  most  is  intensely  bitter ;  of  a  few  acrid  and 

burning. 

Solubility.— Most  alkaloids  are  almost  insoluble  in  water 

(pilocarpine,  nicotine,  curarine,  and  a  few  others  are  readily 

soluble),  but  soluble  in  organic  solvents.    On  the  other  hand, 

their  salts  are  for  the  most  part  readily  soluble  in  water 

and  insoluble  in  organic  solvents  (except  alcohol).    On  this 

difference  is  based  the  principle  of  standardisation  to  be 

referred  to  later  (page  53). 

A  few  alkaloids  (those  which  contain  a  phenoUc  hydroxyl  group— e.g-. 
morphine,  cvipreine,  &c.,  and  those  containing  a  carboxyl  or  lactone 
group— e.(/.  narceine,  pilocarpine,  &c.),  are  soluble  in  caustic  alkahes  ;  the 
majority  are  insoluble.  Alkaline  aqueous  solutions  usually  precipitate 
the  alkaloid  from  solutions  of  its  salts. 

Alkaloidal  reagents.— A.  characteristic  property  of  the 
alkaloids  and  their  salts  is  their  sensitiveness  to  certain 
reagents,  commonly  called  alkaloidal  reagents,  which  precipi- 
tate them.  These  are  iodine  solution  and  solutions  of  many 
double  iodides  (potassio-mercuric  iodide,  potassio-bismuthic 
iodide,  &c.),  and  certain  conjugate  acids  (phospho-molybdic 
and  phospho-tungstic  being  the  chief).    Tannic  acid  also 
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precipitates  most  alkaloids,  but  is  less  delicate  as  a  reagent 
than  the  foregoing.  Picric  acid,  auric '  chloride,  and  platinic 
chloride  also  form  compounds,  usually  crystalline,  with  most 
alkaloids,  which,  owing  to  their  fairly  definite  melting  points, 
are  of  considerable  service  in  the  identification  of  alkaloids. 

Chemical  Constitutioix. — The  chemical  constitution  of  the  great 
majority  of  the  alkaloids  is  unknown.  A  few  have  been  synthesised  ;  a 
small  number  partially  so  ;  of  the  rest  we  know  almost  nothing.  Many 
of  them  appear  to  be  derivatives  of  pyridine,  quinoline  or  iso-quinoline ; 
atropine  and  cocaine  contain  a  pyrrolidine  group  ;  morphine  and  its. allies 
a  phenanthrene  group ;  while  caffeine  and  theobromine  are  purine  deriva- 
tives (see  page  254).  The  simplest  natural  alkaloid  is  coniine.  This  has 
been  shown  to  be  a-propyl-piperidme. 

Distribution. — Alkaloids  are  almost  confined  to  dicotyledonous  plants. 
They  occur  rarely  in  Monocotyledons  (colchicum,  the  hellebores),  and  are 
still  rarer  in  the  Cryptogams  (impure  alkaloids  have  been  obtained  from 
lycopodium  and  ergot).  Among  the  Dicotyledons  certain  orders  (Papa- 
veracciE,  Solanaceie,  Ranunculaceas,  Eubiaceas)  are  much  more  productive 
than  the  rest.  Tlie  Compositie  and  Labiatte  contain  scarcely  any  allia- 
loid-yielding  plants  whatever. 

Generally,  the  same  or  closely  allied  alkaloids  are  found  in  nearly 
allied  plants,  but  the  same  alkaloid  may  be  found  in  species  widely 
separated  botanically.  One  alkaloid  (berberinc)  is  fairly  widely  distri- 
buted among  Dicotyledons.  When  two  or  more  alkaloids  are  present  in 
the  same  plant,  they  are  nearly  always,  if  not  always,  closely  alUed  in 
chemical  structure.  They  are  generally  allied  in  pharmacological  action. 
No  authentic  case  of  antagonistically-acting  alkaloids  occurring  in  the 
same  plant  is  at  present  known. 

Alkaloids  are  generally  fomid  in  all  parts  of  a  plant,  but  most  abun- 
dantly in  the  roots,  leaves,  and  seeds,  and  in  the  bark  of  trees  ;  they  occiu-, 
that  is,  in  the  more  active  tissues  of  the  j)lant.  They  are  believed  to  be 
by-products  of  protoplasmic  activity  which,  not  being  further  assimilable 
by  the  plant,  are  retained  in  the  cell-sap  and  stored  as  secretions.  They 
have  almost  certainly  a  biological  function,  protecting  the  i^lant,  on 
account  of  their  bitterness  and  poisonous  i^roperties,  from  the  depreda- 
tions of  many  herbivorous  animals  and  possibly  parasites.  They  occur 
combined  with  acids  (malic,  tartaric,  &c.),  in  some  cases— opium,  aconite, 
cinchona — with  special  acids. 

The  following  alkaloids  are  official  in  the  British  Pharmacopoeia— 
Aconitina,  Atropina,  Cafi'eina,  Cocaina,  Codeina,  Strychnina,  Veratrina.  ^ 
The  following  alkaloidal  salts  are  official- ApomorphiniB  Hydrochlori- 
dum,  Atropinse  Sulphas,  Caffeinte  Citras,  Cocaine  Hydrochloridum, 
Codeins  Phosphas,  Hyoscinte  Hydrobromidum,  Hyoscyamina;  Sulphas, 
MorphinsE  Acetas,  Morphinte  Hydrochloridum,  Morphinte  Tartras,  Physo- 
stigminaj  Sulphas,  Pilocarpinfe  Nitras,  Quinina5  Hydrochloridum, 
Quininse  Hydrochloridum  Acidum,  Quininaj  Sulphas,  Strychninse  Hydro- 
chloridum. 


GLUCOSIDES  7 

Glucosides  are  charcacterised  by  the  fact  that  they  may 
be  split  lip  into  a  sugar  and  some  other  substance.  Only 
one— salicin— is  official  as  such  in  the  British  Pharmacopoeia, 
but  several  of  the  pharmacopoeial  drugs  owe  their  activity  to 
members  of  this  class  (see  page  355).  Most  are  fairly  soluble 
in  water  and  in  alcohol,  but  very  few  are  soluble  in  ether. 

The  clucosides  may  be  regarded  as  saccharine  ethers.    AU  artificial 
alucosides  are  such  and  probably  all  natural  ones,  but  the  manner  in 
which  the  sugar  molecule  is  combined  in  the  case  of  most  natural 
alticosides  is  unknown.    It  probably  differs  in  different  cases.    They  are 
generally  easily  decomposed  by  boiling  with  dilute  mmeral  acids,  but 
they  behave  somewhat  differently  to  different  chemical  agents.    Some  are 
decomposed  by  boihng  with  water,  especially  under  pressure  ;  others  need 
boiling  in  acid  solution  ;  a  number  may  be  decomposed  by  dilute  alkalies. 
They  are  also  decomposed  by  ferments  at  ordinary  temperatures.  This 
action  is  in  nearly  all  cases  specific,  one   ferment  bemg   capable  of 
splitting  up  only  one,  or  at  most,  a  few  glucosides.    In  most  cases  the 
ferment  occurs  in  the  same  plant  that  produces  the  glucoside.    The  two 
substances  do  not  interact  in  the  normal  state,  because  the  ferment  and 
..lucoside  are  formed  in  different  cells.    When,  however,  the  ceU-walls 
Ire  broken  down  by  pounding  or  rubbing,  with  addition  of  water  if  neces- 
sary, both  ferment  and  glucoside  enter  into  solution  and  the  interaction 
takes  place.    This  is  in  all  cases  one  of  hydrolysis  ;  the  ferment,  or 
the  dilute  acid  or  alkali,  simply  facilitates  the  interaction  between  the 
glucoside  and  water.    The  decomposition  of  sahcin,  for  example,  may  be 
represented  by  the  foUowmg  end-reaction : 

C  .H„0,-OC,H,-GH.,OH  +  H.O  =  C«H„0„  +  C,H,(OH)CH,OH. 

salicin        '  glMose  saligeuin 

This  reaction  occurs  when  salicin  is  acted  upon  by  the  ferment  emulsin 
or  when  warmed  with  dilute  acids.  If  it  is  boiled  with  dilute  mineral 
acids  or  heated  with  water  under  pressure  to  150°C.,  saliretin  is  produced 
in  place  of  sahgenin,  owing  to  condensation  of  two  molecules  of  the 

latter.  ^  ^     ^  tt 

2Ci,Hj,0,  +  H,,0  =  2C,Hi,0,  +  C,,H,  ,0, 

salicin  glucose  saliretiu 

The  number  of  molecules  of  water  required  by  a  glucoside  for 
decomposition  varies.  In  most  cases  it  is  only  one,  but  it  may  be  two 
or  three.  As  in  the  case  of  sahcin,  the  hydrolysis  may  vary  with  the 
conditions  of  the  experiment.  ,  i  mi 

The  products  of  the  hydrolysis  also  vary  considerably,  ihe  sugar  is 
usually  ghicose  (hence  the  name  of  the  group)  but  it  may  be  rhamnose 
or  other  sugar ;  or  two  different  sugars  may  be  formed.  The  other 
product  may  be  an  alcohol,  a  mercaptal,  phenol,  ketone,  an  alkaloid  (in 
the  case  of  the  so-called  glyco-alkaloids),  or  even  another  glucoside.  ihus 
Fischer  showed  that  amygdahn  was  hydrolysed  by  yeast  ferment  into 
glucose  and  mandchc-nitrile-gluooside  ;  the  latter  being  further  split  up  by 
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emiilsin  into  glucose  and  benzcyanhydrin  (benzaldeliyde  and  hydrocyanic 
acid). 

■    C,oH,A  +  H,0  =  C,H,,0,    +■  Cj,H,.NO„ 

amygilaliu  glucose  mandelic-uitrile-glucoside 

C„H,-NO,    +    H,,0-CeHi,0,    +    (C.H.CHO  +  HON). 

niaiuklic-uitrile-gluoo.--id(3  gUiODse        beuznldebyilc  and  liydroeyaiiic  acid 

Glucosides  are  widely  distributed  in  the  vegetable  kingdom.  Only 
one  (dhurrin)  has  been  found  in  grasses,  but  they  occur  among  the 
Pinaceee,  and  are  fairly  abundant  in  the  Liliacese.  They  are  widely 
diffused  among  dicotyledonous  plants. 

As  regards  the  part  they  play  in  the  metabolism  of  plants,  little 
definite  is  known.  They  occur  most  abundantly  in  the  more  active 
tissues  of  the  plant,  and  one  has  been  found  to  vary  with  the  sex  of  the 
tree  and  the  time  of  the  year.  They  are  probably  intermediate  and  not 
final  products,  and  play  some  part  in  the  metabolism  of  the  plant.  As 
most  are  bitter,  they  may  have  also  a  biological  function. 

Comparatively  few  of  the  glucoside-yielding  plants  are  employed  in 
medicine.  The  most  important  are  the  members  of  the  so-called 
digitalis  group  (nearly  all  of  which,  although  widely  separated 
botanically,  yield  glucosides),  and  certain  plants  yielding  purgati^'e  sub- 
stances (see  page  355).  Cherry-laurel  leaves  and  bitter  almonds  owe 
their  activity  to  the  hydrocyanic  acid  which  results  from  the  decomposi- 
tion of  the  glucoside  amygdalin  ;  and  mustard,  to  the  oils  of  mustard 
resulting  from  the  decomposition  of  the  glucosides,  sinigrin  and  sinalbin 
(see  pages  364,  369). 

Saponins  are  glucosides  which  form  a  lasting  froth  when  their 
aqueous  solutions  are  shaken,  and  have  the  remarkable  property  of  dis- 
solving red  blood-corpuscles  (see  page  3-74). 

Neutral  Principles  are  active  principles  of  plants 
which  it  is  difficult  to  classify.  Their  chemical  composition 
is  almost  unknown  and  they  possess  few  common  properties. 
Most  have  a  bitter  taste.  They  are  not  basic.  The  group 
includes  pure  bitter  principles  (calumbin,  picrasmin,  &c.),  to 
which  it  will  probably  be  finally  reduced ;  principles  having 
a  markedly  irritant  action  (cantharidin)  ;  principles  possess- 
ing a  purgative  action  (podophyllin,  elaterin)  and  principles 
with  other  more  or  less  specific  effects  (santonin,  picrotoxin). 
What  is  known  of  the  chemistry  of  these  substances  is  given 
under  each  drug. 

Many  of  these  substances  are  probably  secondary  products  which 
arise  from  easily  decomposed  glucosides  (see  elaterin). 


Oils,  Fats,  &c. — The  oils  of  the  PharmacopoDia  are  of 
two  kinds,  fixed  and  volatile.    They  possess  little  in  common 
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except  theii-  solubility  in  similar  media  and  their  density- 
relative  to  water.  Nearly  all  are  lighter  than  water.  Fixed 
oils  decompose  on  heating,  and  cannot  therefore  be  distilled. 
Volatile  oils  are  obtained  mainly  by  distillation.  They  can 
be  distinguished  by  applying  to  paper  ;  a  translucent  mark  is 
produced  which  disappears  on  heating  in  the  one  case,  but 
not  in  the  other. 

Fixed  oils  and  fats. — These  are  mixtures  of  glycerol 
esters  (so-called  glycerides).  When  treated  with  a  solution  of 
caustic  alkali  they  split  up  into  glycerol  (glycerin)  and  the 
alkali  salt  of  certain  fatty  acids.  This  process  is  known  as 
sajjonification} 

The  main,  almost  sole,  ingredients  of  many  fixed  oils  and 
fats  are  the  three  glycerides— olein,  palmitin,  and  stearin. 
Olein  is  glyceryl  tri-oleate  (C|-H33COO)3iC3Hg,  palmitin  is 
glyceryl  tri-palmitate  (CigH3,COO)3;C3H3,  stearin  is  glyceryl 
tri-stearate  (C|-H,5COO)3;C3H5,  On  the  proportion  of  these 
Ijresent  the  consistence  of  the  fat  mainly  depends.  Olein  is 
fluid  ;  palmitin  and  stearin  are  solid  at  ordinary  temperatures. 
Therefore,  in  the  case  of  fluid  oils,  olein  predominates ; 
in  the  case  of  solid  fats,  palmitin  and  stearin. 

Palmifcic  and  stearic  acids  are  saturated  acids ;  oleic  acid  is  unsatu- 
rated. To  the  oleic  acid  series  belongs  ricin-oleio  acid  (obtained  from 
castor  oil).  Linoleic  and  other  acids  occurring  in  the  so-called  drying 
oils  (linseed,  hemp,  &c.)  are  still  more  unsaturated.  Other  acids  are 
occasionally  found  combined  in  certain  other  oils,  but  these  are  not  of 
much  importance. 

Pure  fat  is  practically  stable.  Commercial  fats  and  oils,  however, 
usually  contain  traces  of  free  fatty  acids,  albuminous  substances,  odori- 
ferous and  colouring  matters,  and  often  other  ingredients,  and  some  of 
these  are  unstable,  and  are  the  means  of  inducing  changes  in  the  funda- 
mental constituents  of  fats.  The  fat  usually  becomes  somewhat  firmer 
on  account  of  the  separation  and  crystallisation  of  the  free  acid,  and  later 
it  assumes  an  unpleasant  taste  and  smell  owing  to  the  formation  of  lower 
volatile  fatty  acids  (butyric,  valeric,  caproic).  This  change  is  known  as 
rancidity.    It  is  probably  of  enzymic  or  bacterial  origin. 

The  origin  of  oils  and  fats  is  probably  similar  in  both  the  animal  and 
vegetable  kingdoms.  They  are  widely  distributed,  and  in  both  kingdoms 
play  the  part  of  a  reserve  material. 

The  ordinary  chemical  methods  of  determining  the  purity  of  oils  and 

'  The  term  saponification  is  often  employed  to  indicate  hydrolysis  of  almost 
any  ester. 
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fats  (iodine  absorption,  saponification,  &c.)  arc  not  recognised  in  the 
British  Pharmacopoeia  and  consequently  need  no  further  mention. 

The  fixed  oils  and  fats  are  insoluble  in  water,  and,  with 
few  exceptions,  only  soluble  with  difficulty  in  cold  alcohol. 
They  are  readily  soluble  in  ether,  chloroform,  carbon  bisul- 
phide, benzene,  and  similar  solvents. 

The  taste  of  most  is  bland  and  '  oily.'  Many  possess  a 
slight  characteristic  smell  or  taste  due  to  the  presence  of 
traces  of  substances  derived  from  the  parent  source.  Cacao- 
butter  (Oleum  Theobromatis),  for  example,  has  a  slight  taste 
of  cocoa.  If  much  free  fatty  acid  is  present  the  taste  may  be 
somewhat  acrid  or  unpleasant  (castor  oil,  cod-liver  oil). 

They  are  obtained  by  expression  or  by  melting  and 
straining. 

The  fixed  oils  and  fats  of  the  Pharmacopceia  are  : 


fluid 

I 

Vetieiiible 


Olive  oil. 
Almond  oil. 
Linseed  oil. 
Castor  oil. 
Croton  oil. 
solid      Oil  of  theobroma. 
fluid      Cod  liver  oil. 
Animal     'j  ^^^id  ^  ^^^'^  (P^^'^^  ^"^^  benzoated). 
^  [  Suet. 


Soaps.~Bj  saponification  of  the  fixed  oils  and  fats  by 
means  of  metallic  hydroxides  soaps  are  formed.  These  are 
salts  of  oleic,  palmitic,  and  stearic  acids.  Potassium  and 
sodium  soaps  are  moderately  soluble  in  water,  potassium 
soaps  being  the  more  soluble  ;  soaps  of  the  heavy  metals  are 
practically  insoluble  in  water. 

The  following  occur  in  the  Pharmacopoeia.: 

Hard  soap  (Sapo  durus),  mainly  sodium  oleate. 
Soft  soap  (Sapo  mollis),  mainly  potassium  oleate. 
Curd  soap  (Sapo  animalis),  mainly  sodium  stearate. 
Lead  soap  (Emplastrum  Plumbi),  mainly  lead  oleate. 

Waxes  are  allied  to  fats  in  being  fatty  acid  esters,  but  they  are  esters 
of  monohydric  alcohols.    There  are  two  in  the  Pharmacopoeia- 
Spermaceti  (Cetaceum),  mainly  cetylpaliuitate,  C„H,iC00-Ci,H3.,. 
IBeeswax   (Cera    alba    et    ilava),    mainly    niyricyl  palmitate 
Ci,H,,C00-C,„I-I,r 
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Vegetable  waxes  are  for  the  most  part  glycerides.  None  are  official 
in  the  Pharmacopoeia. 

Wool  fat  is  also  comparable  to  ordinary  fats.  It  is  a  mixture  of  sub- 
stances, hut  consists  mainly  of  cholesterin  and  cholesterin  esters.  The 
latter  are  not  easily  hydrolysed,  but  may  be  broken  up  into  the  alcohols, 
cholesterin  and  iso-cholesterin,  and  fatty  acids  (mainly  stearic  acid). 

Volatile  oils  are  of  two  kinds  :  (1)  essential  oils ;  (2) 
mustard  oils.  The  term  volatile  oil  is  commonly  used  in 
place  of  essential  oil.  Essential  oils  are  transparent,  colour- 
less, or  almost  colourless  liquids  with  a  powerful  and  usually 
pleasant  odour  and  an  aromatic  burning  taste.  They  are 
slightly  soluble  in  water  (seethe  official  aquae),  readily  soluble 
in  most  organic  solvents.  They  are  inflammable,  and  when 
exposed  to  the  air  undergo  oxidation  and  become  darker  and 
slightly  acid  (resinify).  Most  of  them  consist  chiefly  of  a 
terpene  or  a  mixture  of  terpenes.  A  few,  e.g.  oil  of  roses  and 
oil  of  wintergreen  (methyl  salicylate,  official  in  the  Addendum), 
contain  no  terpene  ;  and  some  consist,  maualy  of  phenols  (oil 
of  cloves)  or  of  terpene  alcohols  or  esters. 

Nearly  all  the  essential  oils  contain  oxygenated  com- 
pounds (complex  alcohols,  aldehydes,  ketones,  ethers,  esters, 
&c.),  which  give  to  them  their  characteristic  odour  and  taste 
and  slightly  modify  their  pharmacological  action.  The 
terpeneless  essential  oils  which  are  used  in  perfumery  consist 
mainly  of  these  oxygenated  compounds  free  from  terpene. 
On  standing  some  of  these  substances  may  crystallise  out, 
forming  the  so-called  stearoptene. 

The  terpenes  found  in  drugs  are  mono-terpenes  (CioH^)  and  poly- 
terpenes  (CjHg)„.  Of  the  latter,  sesqui-terpenes  (C15H.,)  are  of  most 
importance,  di-terpenes  (CgoHg,,)  being  rare.  Of  the  theoretically  possible 
mono-terpenes,  nearly  all  are  found  in  plants.  Chemically  they  are 
divided  into  groups  according  to  their  behaviour  with  bromine,  nitrosyl 
chloride,  &c.— phellandrenes  do  not  unite  with  bromine,  pinenes  form 
di-bromides,  and  limonenes  tetra-bromides  :  pharmacologically,  however, 
they  form  one  group. 

Associated  with  the  terpenes  pharmacologically  is  cymene  (OiyHi,), 
which  occurs  in  caraway  and  other  oils.  It  is  para-methyl -isopropyl- 
benzene.  Into  it  many  of  the  terpenes  can  be  converted,  and  from  it 
some  of  them  can  be  prepared.    Thymol  (official)  is  a  hydroxy-cymene. 

Camphor  and  menthol  (both  ofhcial  substances)  are  also  allied  to  the 
terpenes.  Camphor  may  be  obtained  by  oxidising  a  terpene  ((Z-camphene) 
with  chromic  acid.    It  has  the  empiric  formula  Cj„HjyO,  the  oxygen 
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being  ketonic.  By  reduction  camphor  yields  borneol  (Borneo-camphor), 
which  is  a  secondary  alcohol.  Boiling  nitric  acid  converts  camphor  into 
cZ-camphoric  acid  CyH^4(C00H).j,  which  is  occasionally  used  in  medicine 
but  is  not  official. 

Menthol  (i-menthol),  peppermint  camphor,  is  converted  on  heating 
with  sulphuric  acid,  or  certain  other  substances,  into  meuthene,  and  is 
therefore  related  to  this.  It  can  be  prepared  from  menthone,  the  corre- 
sponding ketonic  compound.    It  is  methyl-isopropyl-hexahydrophenol. 

The  following  formulie  indicate  the  relationship  of  some  of  these 
substances : 
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The  odoriferous  ingredient  of  oil  of  rose  (geraniol)  and  oil  of  lavender 
(linalool)  is  an  olefinic  alcohol  (see  pages  504,  505).  The  corresponding 
hydrocarbons  are  sometimes  termed  open-chain,  aliphatic,  or  olefinic 
terpenes. 

The  official  essential  oils  are  Oleum  Anethi,  Oleum  Anisi,  Oleum 
Anthemidis,  Oleum  Cajuputi,  Oleum  Carui,  Oleum  CaryophyUi,  Oleum 
Cinnamomi,  Oleum  Copaibte,  Oleum  Coriandri,  Oleum  Cubebte,  Oleiun 
Eucalypti,  Oleimi  Juniperi,  Oleum  Lavandulae,  Oleum  Limonis,  Oleum 
Menthffi  Piperitie,  Oleum  Mentha;  Viridis,  Oleum  Mja-isticie,  Oleum 
PimcntcE,  Oleum  Pini,  Olemu  Eoseb,  Oleum  Eosmarini,  Oleum  Terebin- 
thinte. 

Mustard  oils  are  iso-thiocyanates.  They  are  yellowish 
liquids  with  a  pungent  odour,  slightly  soluble  in  water. 
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readily  soluble  in  organic  solvents.  Only  one — volatile 
oil  of  mustard  (allyl  iso-thiocyanate) — is  official.  It  is 
obtained  by  distilling  a  mixture  of  powdered  black  mustard 
seeds  and  water.  The  seeds  contain  a  glucoside,  potassium 
myronate,  or  sinigrin,  which  is  hydrolysed  by  a  ferment, 
rayrosin,  also  occurring  in  the  seeds,  thus  : 

C,oHi„NS.AK  +  H,0  =  C3H5NCS  +  C,H,,0,  +  KHSO,. 

The  same  decomposition  occurs  when  horse-radish  root  is  mixed  with 
water. 

Wliite  mustard  seeds  when  treated  in  the  same  manner  yield  oil  01 
white  mustard.  This  consists  of  acrinyl  iso-thiocyanate,  which  can  be 
obtained  in  a  crystalline  condition,  and  is  less  pungent  and  volatile  than 
allyl  iso-thiocyanate. 

Resins ;   Oleo-resins  ;   Gum-resins  ;   Balsams.  — 

These  are  most  conveniently  considered  together.  As  found  in 
plants,  resins  are  associated  with  volatile  oils  and  gums,  and 
are  in  most  instances  obtained  as  oleo-resins  or  gum-resins. 
By  some  authors  the  term  resin  is  applied  to  the  whole  group, 
but  it  is  better  confined  to  the  residue  obtained  after  separa- 
tion of  the  oil,  gum,  and  impurities. 

Besins,  thus  restricted,  are  organic  substances  composed  of 
carbon,  hydrogen,  and  relatively  little  oxygen,  which  possess, 
in  bulk,  a  smooth  glassy  or  waxy  appearance,  and  break  with 
a  conchoidal  fracture,'  are  insoluble  in  water  but  generally 
soluble  in  ether,  chloroform,  terpenes,  &c.,  and  often  in 
alcohol,  and  when  treated  with  alkalies  usually  form 
so-called  resin  soaps.  Many  of  the  pharmacopoeial  examples 
are  mixtures  of  substances. 

The  official  resins  may  be  divided  into — 

(rt)  Those  possessing  comparatively  little  pharmacological  action — 
Eesina,  Guaiaci  Eesina. 

(h)  Those  possessing  marked  purgative  properties— Jalapae  Eesina, 
Podophylli  Eesina,  Scammoniffi  Eesina. 

Oleo-resins  are  natural  exudations  consisting  of  a  resin 
and  volatile  oil.  The  proportions  vary,  the  resin  prepondera- 
ting, but  the  oil  must  be  present  in  appreciable  amounts. 

Those  official  in  the  Pharmacopceia  are  :  Copaiba,  Pix  Burgundica, 
Terebinthina  Canadensis  (Canada  balsam),  Thus-Amcricanum  (common 

'  Eesin  of  Podophyllum  is  obtained  as  a  granular  powder. 
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frankincense).  They  possess  similar  i^harmacological  properties.  Copaiba 
is  given  internally  and  is  of  most  importance. 

Balsams  are  natural  resinous  exudations  (resins  and  oleo- 
resins)  containing  benzoic  and  cinnamic  acids,  free  and  com- 
bined. The  presence  of  these  substances  makes  them  more 
pleasantly  aromatic  and  adds  to  their  jpharmacological  effect. 

The  pharmacopoeial  examples  are:  Benzoinnm,  Balsamum  Peru- 
vianum,  Balsamum  Tolutanum,  Styrax  Prteparatus.  They  possess  similar 
pharmacological  actions. 

Gum-resins  are  natural  products  consisting  of  a  mixture 
of  gums  and  resins.  They  usually  contain  a  small  amount 
of  volatile  oil.  They  possess  the  characteristic  property  of 
forming  a  milky  mixture  (an  emulsion)  when  triturated  with 
water.  This  is  due  to  the  water  dissolving  the  gum  and 
forming  a  mucilage  which  suspends  the  finely  divided 
particles  of  resin.  The  resin  can  be  separated  from  the  gum 
by  dissolving  it  in  alcohol,  in  which  gum  is  insoluble. 

The  pharmacopoeial  examples  are  :  Ammoniacum,  Asafetida,  Myrrha, 
Cambogia,  Scainmoninm.  The  last  two  have  a  powerful  purgative 
action. 

The  resins,  oleo-resins,  &c.,  differ  in  appearance,  taste,  smell,  and 
other  properties.    In  most  cases  these  are  suflSciently  characteristic  to 
render  their  detection  easy.    The  form  varies  according  to  the  manner 
of  collecting;   occasionally  to  subsequent  operations.    Gamboge,  for 
example,  is  poured  into  bamboos  and  allowed  to  solidify  :  hence  it  has  a 
striated  appearance  antl  a  cylindrical  form  (see  fig.  114).  Scammonium, 
again,  after  being  collected  in  shells,  is  allowed  to  undergo  fermentation, 
and  consetiuently  assumes  a  porous  character  somewhat  resembling  a 
cinder  (see  fig.  50).    Other  resins,  and  especially  gum-resins,  occur  in 
what  is  known  as  the  '  tear  '  variety  and  the  '  lump  '  form.    Tears  are 
round  or  nodular  masses  of  apparently  homogeneous  structure,  generally 
translucent  or  milky  white  internaUy  and  more  or  less  brown  externally 
(see  fig.  113).    They  vary  in  size,  and  may  occur  individually  or  united 
into  masses.     The  lump   form   consists  of  nodules  imbedded  in  a 
brownish  matrix,  which  also  often  contains  pieces  of  bark  and  other 
impurities  (see  fig.  115).    It  is  only  allowed  by  the  Pharmacopoeia  when 
the  nodular  variety  for  certain  reasons  cannot  be  obtained. 

The  genesis  of  oils  and  resins  is  not  definitely  known.  They  appear 
to  be  fomied  in  most  cases  in  special  secretory  ducts  which  occur  both  in 
the  bark  and  wood,  and  which  sometimes  break  down  to  form  so-called 
Ivsi-enous  cavities.  The  volatile  oils  themselves,  however,  probably 
ori-lnate  in  the  leaves,  and  migrate  to  other  portions  of  the  plant- 
the"  bark,  wood,  and  flowers.  They  form  the  mother  substance  fi-om 
which  one  variety  of  resins  and  oleo-resins-the  terpene-resms-arises. 
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Normally,  resins  are  formed  only  in  small  amoiints,  but  after  injury  to  the 
bark  or  tissue,  whereby  an  exit  is  opened  and  a  pathological  condition 
produced,  they  are  formed  in  much  larger  quantity.  Some  resinous 
substances— e.t/.  storax — are  pure  pathological  products.  The  terpene- 
resins  (mainly  obtained  from  coniferous  trees)  probably  arise,  as  stated, 
from  volatile  oils  ;  other  resins,  however,  seem  to  originate,  in  part  at 
least,  from  tannic  acid,  phloroglucin,  and  similar  substances.  The 
former  consist  mainly  of  fi-ee  acids — the  resin  acids  ;  the  latter  of  esters 
— compounds  of  aromatic  acids  with  so-called  resin  alcohols.  They  may 
be  divided  on  this  basis  into  : 

(1)  Eesins  consisting  of  so-called  resin-acids  (resinolic  acids)  and 
containmg  no  esters.  They  are  very  stable  compounds.  They  probably 
arise  fi'om  volatile  oils,  and  are  usually  found  in  combination  with 
these  as  oleo-resins.  Pharmacopoeial  examples — Eesina ;  the  resins  of 
the  ofiicial  oleo-resins. 

(2)  Eesins  which  are  essentially  esters  of  so-called  resin-alcohols 
and  aromatic  acids.  They  may  or  may  not  contain  free  acid.  They 
are  probably  derived  from  tannic  acid  and  allied  substances.  Ex- 
amples— The  balsams,  and  certain  gum-resins  (Ammoniacum,  Asafetida, 
Galbanum) . 

(3)  A  third  group  of  resin-giucosides  or  gluco-resins  may  be  added. 
Examples — convolvnlin  and  scammonin  in  Jalapte  Eesina,  &c. 

(1)  The  type  of  the  acids  found  in  the  first  group  is  abietic  acid, 
occm-ring  in  ordinary  resin.  It  is  a  white  crystalline  substance,  soluble 
in  hot  alcohol  and  also  in  solutions  of  caustic  alkalies  (see  page  515). 

(2)  The  so-called  resin-alcohols  (Tschirch)  are  divided  into  two 
groups— (a.)  resinols,  which  are  colourless  and  give  no  tannin  reaction  ; 
(b)  resino-tannols,  which  are  colom-ed  and  give  a  tannin  reaction.  They 
occur  combined  with  benzoic,  cinnamic,  and  other  aromatic  acids  in  the 
gum-resins  and  balsams  (see  pages  525  to  528,  and  531). 

(3)  The  feature  of  this  group  is  its  glucosidal  nature.  Besides  a  sugar, 
its  members  yield  complex  acids  which  in  most  cases  have  a  powerful 
pharmacological  action  (see  page  381). 

[Some  very  stable  substances,  known  as  rescues,  have  also  been 
obtained  from  certain  resins  (mj'rrh  and  unofficial  resins).  Their 
stability  suggests  that  they  are  of  no  pharmacological  importance.] 

Gums  are  amorphous  translucent  carbohydrates  (CyHiyOj,, 
which  dissolve  or  swell  up  in  water  to  form  an  adhesive  mix- 
ture possessing  a  characteristic,  usually  bland  taste,  and 
yielding  on  hydrolysis  sugars  of  the  pentose  and  hexose 
types.  They  are  insoluble  in  alcohol,  ether,  and  most  organic 
solvents.  They  are  generally  regarded  as  being  composed  of 
one  or  more  of  three  different  substances  :  (a)  Arabin,  which 
is  soluble  in  water  and  therefore  forms  the  chief  ingredient 
of  the  soluble  gums ;  (6)  Bassorin  (tragacanthin),  which  is 
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partially  soluble  and  swells  up  in  water  ;  (c)  Cerasin,  which  is 
insoluble  in  water. 

The  official  gums  are — Acaciae  Gmnmi,  which  consists  mainly  of 
arabin  ;  and  Tragacantha,  consisting  mainly  of  bassorin. 

Gums  are  widely  diffused  in  the  vegetable  kingdom.  They  appear  to 
originate  m  a  chemical  metamorphosis  (gummosis)  of  tissues,  more 
especially  the  cell-wall,  but  why  this  occurs  is  not  known.  Eecent 
observations  seem  to  show  that  it  is  of  bacterial  origin. 

The  gum  in  sfnall  quantities  often  finds  an  exit  through  openings  in 
the  bark,  but  in  the  case  of  commercial  gums  the  bark  of  the  gum- 
yielding  trees  is  artificially  cut  or  punctured.  The  gummose  tissue -then 
swells,  and  the  gum  is  extruded  and  gradually  dries.  The  form  of  the 
gum  naturally  varies  with  the  manner  in  which  the  operation  has  been 
performed.  If  simple  puncture  has  been  done,  the  gum  occurs  as  small 
rounded  masses  or  tears — c.c].  gum  acacia  (fig.  117)  ;  if  the  opening  is  a 
slit,  the  gum  assumes  a  flaky  or  ribbon-lilte  character,  as  in  tragacanth 
(fig.  118). 

The  chemistry  of  gums,  so  far  as  it  is  known,  is  not  of  much  practical 
importance.  Arabin  appears  to  consist  of  the  calcium,  potassium,  and 
magnesium  salts  of  arable  acid  (cliiefly  the  acid  calcium  salt) — an  acid 
which,  on  hydrolysis,  yields  arabinose,  galactose,  and  iso-geddic  acid. 
Cerasin  yields  arabinose,  and  is  also  a  calcium  salt.  Bassorin  is  not  a 
salt,  but  yields  the  same  sugars  as  arabin  and  cerasin. 

Tannins.— These  are  common  constituents  of  plants. 
They  are  a  somewhat  ill-defined  group  of  substances,  charac- 
terised by  being  soluble  in  water,  precipitating  albuminous 
and  gelatinous  solutions  and  forming  a  bluish  or  greenish 
colour  with  solutions  of  ferric  salts.  They  have  a  strong 
astringent  taste,  and  convert  raw  hide  into  leather.  They 
are  of  interest  to  the  physician  mainly  on  account  of  the 
incompatibilities  to  which  they  give  rise,  more  especially 
with  iron  salts.  They  are  also  an  occasional  cause  of  indi- 
gestion, as  in  excessive  tea-drinking. 

The  tannins  may  resiilt  from  the  normal  metabolism  of  the  plant,  or 
may  be  pathological  products  (galls).  Many  of  the  former  exist  in  the 
plant  as  glucosides ;  the  latter  commonly  exist  free.  Ordinary  tannic 
acid  is  probably  the  anhydride  of  di-gaUic  acid  (see  page  413).  Several 
classifications  of  the  tannins  have  been  suggested,  but  that  of  Trimble, 
according  to  their  reaction  with  ferric  salts,  although  unsatisfactory,  is 
perhaps  the  best.  He  divided  them  into  (i)  the  gallo-tannic  acid  group, 
which  gives  a  blue  colour  with  ferric  salts  and  contains  common  tannic 
acid  (Acidum  Tannicimi),  the  tannin  of  pomegranate  bark,  &c. ;  (ii)  the 
oak-tannin  group,  giving  a  greenish  colour  with  ferric  salts  and  contain- 
ing the  tannins  of  catechu,  kino,  krameria,  cinchona,  &c.    The  various 
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tannins  are  distinguished  by  prefixing  the  name  of  the  plant  or  drug  from 
which  each  is  derived  :  thus,  gallo-tannic  acid,  catechu-tannic  acid,  kino- 
tanuic  acid,  &c. 

The  function  of  tannm  in  the  vegetable  metabohsm  is  imknown.  It 
mainly  occurs  dissolved  ui  the  cell-sap,  and  is  not  in  all  cases  a  simple 
excretory  product.  It  has  certainly  a  protective  influence  in  some 
instances,  preventing  by  its  taste  the  depredations  of  animals. 

Organic  acids.— These,  free  or  combined,  are  very 
common  constituents  of  plants.  The  most  frequently  occur- 
ring are  citric,  tartaric,  and  malic  acids,  but  in  many  plants 
and  especially  in  drugs  special  acids  exist.  Thus  meconic  acid 
occurs  in  opium,  quinic  acid  in  cinchona  bark,  &c.  Tartaric 
and  citric  acids  (both  official)  are  of  most  importance. 

Colouring  matters.— These  are  widely  distributed,  but 
are  of  little  pharmacological  or  pharmaceutical  importance 
except  in  a  few  cases.  Chlorophyll  is  specially  retained  in 
the  so-called  green  extracts,  and  certain  substances  (red 
Sanders  wood,  red  poppy  petals,  cochineal)  are  official  mainly 
on  account  of  their  colouring  properties.  A  point  of  practical 
importance  is  the  different  colour  reaction  obtained  in  acid 
and  alkaline  solutions  with  many  of  these  colouring  agents. 

Ferments.— These  play  an  important  part  in  vital 
phenomena  both  animal  and  vegetable,  but  a  comparatively 
unimportant  one  in  therapeutics.  Pepsin  and  pancreatin 
(Liquor  Pancreatis),  both  animal  products,  are  official  in  the 
British  Pharmacopceia,  and  vegetable  ferments  (papayotin, 
diastase)  are  occasionally  used.  The  decomposition  of  glucos- 
ides  by  means  of  ferments  has  been  referred  to. 

Other  vegetable  and  animal  products  only  need  mention. 
They  include  proteids,  starches,  sugars,  cellulose,  and  allied 
substances,  and  metallic  salts  which  after  combustion  remain 
as  '  mineral  ash.'  These  are  undesirable  constituents  from  a 
medicinal  point  of  view,^  and  are  therefore  to  be  avoided  in 
making  preparations.  For  the  most  part  they  are  insoluble 
in  alcohol,  hence  the  large  number  of  alcoholic  preparations 
in  the  Pharmacopceias. 

'  Preparations  of  the  thyroid  gland  lue  exceptions,  since  the  active  ingre- 
dient is  a  proteid  substance  containing  iodine. 
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PHAEMACOPCEIAL  PEEPAHATIONS 

Ceude  animal  and  vegetable  substances  are  ill-adapted  for 
administration  in  disease;  hence  the  necessity  for  so-called 
'  preparations,'  in  which  an  attempt  is  made  to  obtain  the 
active  ingredients  in  a  suitable  form.  Inmost  cases  "these 
are  of  the  nature  of  extracts,  the  solvent  and  process  varying 
according  to  requirements  and  the  active  principles  of  the 
drug.  The  solvent  is  generally  water  or  alcohol  or  a  mixture 
of  the  two,  but  ether,  acetic  acid,  glycerin,  and  other  sub- 
stances are  also  employed.  The  product  may  be  inspissated 
or  diluted.  Other  preparations,  especially  those  of  pure  and 
powerful  drugs,  and  so-called  compound  preparations,  are 
mainly  for  the  convenience  of  the  physician  ;  others,  again, 
e.g.  lozenges,  are  often  for  the  convenience  of  the  patient. 

There  is  usually  more  than  one  preparation  of  a  drug. 
{a)  The  drug  may  be  useful  in  a  variety  of  conditions  which 
may  need  different  modes  of  application ;  for  external 
diseases,  ointments,  liniments,  plasters,  &c.,  are  necessary ; 
for  internal  diseases,  such  preparations  as  infusions  and 
tinctures,  {h)  A  varying  rapidity  of  action  may  be  required  ; 
for  a  rapid  effect  a  solution  which  can  be  injected  under  the 
skin  is  needed  ;  for  a  slow  and  prolonged  effect,  a  preparation 
such  as  a  pill  or  powder,  (c)  Different  combinations  are 
frequently  required  ;  thus  there  is  both  an  alkaline  and  an 
acid  solution  of  arsenic  official,  for  combination  with  alkaline 
or  acid  preparations,  or  substances  incompatible  with  one  or 
other  of  these,  {cl)  The  convenience  of  the  physician  and 
patient  must  be  studied  :  the  former  is  attained  by  compound 
preparations,  the  latter  by  convenient  modes  of  administra- 
tion. 

The  processes  employcrl  in  the  Pharmacopceia  and  in  pharmacy 
generally  are  similar  to  those  employed  in  chemistry,  and  need  not  be 
described.    A  few,  more  peculiar  to  pharmacy, -alone  require  mention. 
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Maceration. — A  process  used  in  making  tinctures  and  a  few  other 
preparations.  It  consists  in  soaking  the  drug,  usually  powdered,  in  the 
proper  quantity  of  menstruum,  for  seven  days,  frequently  agitating; 
straining  ;  pressing  the  residue  (the  '  marc  ')  ;  mixing  the  two  liquids,  and 
filtering  if  necessary. 

Percolation. — A'  process  also  used  mainly  in  making  tinctures.  It 
consists  in  first  moistening  the  powdered  drug  with  the  solvent,  allowing 
it  to  stand  twenty-four  hom's  to  swell,  and  afterwards  packing  it  ui  a  pear- 
shaped  or  cylindrical  vessel  known  as  a  percolator.  More  of  the  solvent 
is  then  poured  on  from  time  to  time,  a  layer  of  liquid  being  maintained 
above  the  drug  until  the  operation  is  finished,  and  the  fluid  percolating 
through  is  collected.  The  marc  is  pressed,  the  expressed  fluid  is  filtered 
if  necessary  and  added  to  the  percolate.  Sufficient  menstruum  is  then 
added  to  make  the  liquid  of  proper  bulk.  (For  details,  see  B.P., 
Appendix  viii.) 

Granulation  is  a  term  applied  to  the  process  by  which  certain  sub- 
stances or  mixtures  of  substances  are  obtained  in  small  irregular  pieces. 
In  some  cases  it  consists  in  pouring  the  melted  substance  or  the  substance 
in  solution  into  a  liquid  in  which  it  is  not  soluble,  but  in  the  Pharma- 
copoeia it  is  confined  to  the  making  of  efl'ervescmg  preparations,  and 
consists  in  pressing  the  sHghtly  moist  and  warmed  mixture  through 
sieves  of  appropriate  sizfe  and  carefully  di-ying  (see  page  103). 

Scaling  is  a  process  by  which  certain  non-crystallisable  substances 
are  obtained  in  the  form  of  thin  scales.  A  thin  layer  of  the  syrupy  solu- 
tion is  allowed  to  evaporate,  at  a  moderate  temperature,  on  sheets  of  glass, 
and  is  scraped  off  when  dry.  The  process  is  confined  in  the  Pharma- 
copoeia to  three  preparations  of  iron  (see  page  176). 

The  pulverisation  of  drugs,  especially  vegetable  drugs,  is  necessary 
for  making  most  of  their  preparations.  It  is  usually  done  on  a  large  scale 
by  means  of  drug  mills.  On  a  small  scale  it  may  be  accomplished, 
although  less  satisfactorily,  by  pomiding  the  drug  in  an  iron  or  brass 
mortar.  In  the  case  of  most  vegetable  tinctures  the  size  of  the  particles 
is  specified  by  the  Pharmacopoeia.  Thus,  No.  20  means  particles  that 
will  pass  through  a  sieve  having  twenty  wires,  but  not  through  a  sieve 
having  thuty  wires  to  the  linear  inch. 

Non-fibrous  substances  can  generally  be  brought  to  a  state  of  fine 
division  by  simple  trituration  ua  a  mortar.  Occasionally  it  is  necessary 
to  add  a  liquid,  which  is  subsequently  got  rid  of,  to  reach  this  end— a 
process  known  as  levigation.  Another  process  for  obtaining  certain 
inorganic  substances  insoluble  in  water  {e.g.  prepared  chalk)  in  a  state  of 
fine  division  is  elutriation.  This  consists  in  suspending  the  powdered 
substance  in  water,  allowing  the  heavier  particles  to  subside,  decanting, 
and  then  letting  the  finer  particles  settle.  The  pasty  mass  is  afterwards 
dried. 

The  weights  and  measures  of  the  British  Pharma- 
copceia  are  the  Imperial  weights  and  measures  in  common 
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use  in  this  country.  The  metric  system,  however,  is  per- 
mitted. 

The  following  classes  of  preparations  are  recognised  by 
the  British  Pharmacopoeia. 

Aceta — vinegars.  Solutions  of  the  active  principles  of 
drugs  in  acetic  acid  of  various  strengths. 

Three  are  official : 

Mode  of  Prepnration  Strength '  Dose 

Acetum  Cantharidis  .  (  ^^^eration  and  |        ^  .^^  f  Not  given 

L     percolation    J  I,  internally 

Acetum  Ipecacuanha  |  ^^'^  ^^1""^  l'^''  ^^"^^ 

I        extract  alkaloids  minims 


Acetum  Scillae  .       .       Maceration  1  in  8 


10-30 
minims 


Aquae  —  waters.  These  include  distilled  water  and 
weak  solutions  of  a  volatile  substance  in  distilled  water. 
Nearly  all  are  simple  solutions  of  volatile  oils  and  are  used 
mainly  as  flavouring  agents. 

Tliey  are  prepared  by  distilling  {a)  part  of  a  plant,  or  (b)  a  volatile  oil 
with  water,  or  (c)  by  simple  solution.  A  fourth  method — triturating  the 
oil  with  twice  its  weight  of  calcium  phosphate,  diffusing  in  five  hundred 
thncs  its  volume  of  distihed  water,  and  filtering— is  permitted  in  India  and 
tropical  colonies. 

(rf)  1  lb.  of  the  drug  is  usually  added  to  2  gallons  of  water  and 
1  gallon  distilled. 

Aqua  Anethi,  Aqua  Anisi,  Aqua  Carui,  Aqua  Cinnamomi, 
Aqua  Foeniculi  arc  prepared  in  this  way.  Aqua  Pimentse  is 
prepared  with  half  the  quantity  of  drug  (8  oz.)  ;  Aqua  Sambuci 
by  adding  5  gallons  of  water  to  10  lbs.  of  drug  and  distilling 
1  gallon. 

Aqua  Laurocerasi  is  peculiar  both  in  its  preparation  and 
dose.  Two  and  a  half  pints  of  water  are  added  to  1  lb.  of 
drug  and  one  pint  distilled.    It  is  standardised  (see  page  21). 

Aqua  Aurantii  Floris  and  Aqua  Rosae  are  made  by  diluting 
commercial  orange-flower  water  or  rose  water  with  twice  the 
volume  of  distilled  water. 
(6)  Aqua  Menthse  Piperitae  and  Aqua  Menthae  Viridis  are  pre- 
pared by  adding  77  minims  of  the  oil  to  IJ  gaUons  of  water  and  dis- 
tilhng  1  gallon.    They  are  1  in  1,000  solutions. 

'  Throughout  this  work,  1  in  5,  1  in  10,  1  in  100,  &e.,  means  1  part  (by 
weight,  if  solid)  of  pure  or  crude  drug,  as  the  case  may  be,  in  5, 10,  or  100  parts 
(volumes,  if  liquid)  respectively  of  finished  product: 
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(c)  Aquae  Camphorae  is  a  1  in  1,000  solution  of  camphor  in  dis- 
tilled water.  Aqua  Chloroformi  is  a  1  in  400  solution  of  chloroform 
in  distilled  water. 

No  official  dose  of  the  aquse  is  given  except  for  Aqua 
Laurocerasi  (standardised  to  contain  O'l  per  cent,  hydro- 
cyanic acid)  which  is  1  2  dracJwis.  The  rest  are  compara- 
tively innocuous  and  may  be  given  in  doses  of  1  to  2  fluid 
ounces. 

Charta — a  paper.  Consists  of  an  active  ingredient  mixed 
with  solution  of  indiarubber  and  spread  upon  cartridge  paper. 

Only  one — Charta  Sinapis — is  official. 

Collodia — collodions.  Solutions  of  pyroxylin  in  ethereal 
liquids. 

Three  are  official : 

Collodium  (pyroxylin,  1  ;  ether,  36  ;  alcohol,  12). 
Collodium  Flexile  (collodion,  12 ;  Canada  turpentuie,  | ;  castor 
oil,  i). 

Collodium  Vesicans  (pyroxylin,  1 ;  blistering  iiuid,  40). 

Confectiones— conserves,  electuaries,  boluses.  Sweet 
pasty  masses  consisting  of  drugs,  generally  in  a  dry  form, 
mixed  with  syrup,  sugar,  or  honey. 

Four  are  official : 

Confectio  Rosae  Gallicae  (fresh  red-rose  petals,  1 ;  sugar,  3). 

Confectio  Piperis  (black  pepper,  2;  caraway  fruit,  3  ;  honey,  15). 

Confectio  Sennse  (1  in  11  of  senna  with  laxative  fruits  [figs, 
tamarinds,  prunes,  cassia  pulp],  and  flavouring  and  carminative 
ingredients  [coriander  fruit,  extract  of  liquorice],  massed  with 
sugar  and  water). 

Confectio  Sulphuris  (contains  nearly  half — 4  in  9— of  sublimed 
sulphur). 

Dose  of  all,  60  to  120  grains  ;  except  Confectio  Kosse 
Gallicae  which  has  no  dose.  It  is  used  only  as  a  pill 
excipient. 

Decocta — -decoctions.  Solutions  made  by  boiling  a  vege- 
table drug  (in  one  case  an  extract)  in  water  in  a  closed  vessel 
for  5  to  10  minutes,  straining  and  adding  water.  They  are 
impure  solutions  consisting  of  non-volatile  active  principles. 
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Three  are  official,  one  being  compound  : 

Decoctum  Granati  Radicis,  4  in  20. . 

Decoctum  Haematoxyli,  1  in  20  (contains  a  little  cinnamon- 
bark). 

Decoctum  Aloes  Compositum,  1  in  100  of  extract  of  Barbados 
aloes.    It  is  a  complex  preparation  (see  page  408). 

Dose  of  all,  ^  to  2  fluid  ounces. 

Emplastra — plasters.  Solid  adhesive  substances  becom- 
ing soft  and  pliable  at  the  temperature  of  the  body.  (Em- 
plastrum  Cantharidis,  the  common  blister,  is  soft  at  ordinary 
temperatures  and  is  not  distinctly  adhesive.)  Plasters  are 
usually  spread  on  calico  or  leather  prior  to  use.  They  are 
employed  mainly  for  their  local  effect,  but  in  the  case  of 
mercury  and  belladonna  plasters  a  general  action  is  obtained. 

There  are  twelve  official.  Eight  contain  lead  plaster,  and  this  forms 
the  actual  basis,  directly'  or  indirectly,  of  seven.  This  is  seen  in'  the 
following  table : 

i'  Empl.  Hydrargyri 
Empl.  Plumbi  lodidi 
Emplastrum  Plumbi  J  ,-Empl.  Belladonnae 

1  Empl.  Resinae         J  Empl.  Opii 
'^Empl.  Saponis  >  [^Empl.  Calefaciens 

Emplastrura  Cantharidis  contains  soap  plaster,  but  its  basis  is  a 
mixture  of  resin,  lard,  and  wax  (cantharidcs,  3i  ;  yellow  beeswax, 
2;  lard,  2;  resin,  2;  soap  plaster,  |).  Emplastrum  Calefaciens 
contains  a  little  resin  and  wax  besides  the  two  plasters. 

Emplastrum  Menthol  has  a  resin  basis  (menthol,  U;  yellow 
beeswax,  1  ;  resin,  7i). 

Emplastrum  Ammoniaci  cum  Hydrargyro  has  an  ammoniacum 
basis. 

Emplastrum  Picis  consists  almost  wholly  of  resin  and  oleo- 
resins. 

Extracta— extracts.  Concentrated  preparations  of  vege- 
table drugs  of  a  syrupy  consistence  (liquid  extracts)  or  of  a 
thick,  tenacious,  sometimes  dry  consistence  (ordinary  ex- 
tracts). 

The  latter  are  prepared  by  evaporating  (a)  the  expressed 
juice  of  a  plant ;  or  (6)  solutions  of  its  constituents  in  suit- 
able media. 

The  details  of  the  process  vary  in  different  cases.  In  one  (Strophan- 
thus)  the  drug  is  first  percolated  with  ether  -  to  remove  oil ;  in  others 
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certain  substances  are  used  to  aid  or  prevent  solution  of  ingredients ; 
others  again  are  diluted  with  sugar  of  milk  after  evaporation,  and  to  one 
(Extractum  Euonymi  Siccum)  calcium  i^hosphate  is  added  to  keep,  it  in  a 
di'y  state. 

There  are  twenty-two  extracts  in  the  Pharmacopoeia,    They  may  be 
divided  mto  the  following  varieties  : 
Inspissated  Juices. 

Fresh  Extracts.— The  juice  crushed  from  the  fresh  drug  is 
allowed  to  stand  imtil  the  feculence  has  subsided.  The  Hquid  is 
then  raised  to  100°C.  to  coagulate  the  albumen,  which  is  strained 
off,  and  the  strained  liquor  is  evaporated  to  proper  consistence  at 
a  temperature  of  about  71°C. 

Those  of&cial  are  Extractum  Colchici  and  Extractum  Taraxaci. 

Green  Extracts. — These  are  a  variety  of  fresh  extracts,  a 
modification  being  introduced  to  retain  the  chlorophyll  which  is 
believed  to  improve  the  appearance.  The  liquid  of  the  juice  is 
heated  to  54-4°C.  to  coagadate  the  chlorophyll,  which  is  filtered  off. 
The  hquid  is  then  heated  to  93-3°C.  and  filtered.  The  filtrate  is 
reduced  to  a  thin  syrup  on  the  water-bath,  and  after  the  colouring 
matter,  previously  passed  through  a  hair  sieve,  has  been  added,  the 
whole  is  evaporated  to  the  consistence  of  a  soft  extract  at  a  tempera- 
ttu:e  not  exceeding  60°C. 

Extractum  Belladonnse  Viride  and  Extractum  Hyoscyami 
Viride  are  the  only  examples  in  the  Pharmacopoeia. 

Aqueous  Extracts.— These  are  prepared  by  macerating  or  boiling 
the  drug  in  water,  straining,  and  evaporatiug  the  liquid  to  a  proper  con- 

.sistence.  .  .  ■ 

Those  in  the  B.P.  are— Extractum  Aloes  Barbadensis  ;  Extractum 
Anthemidis  ;  Extractum  Cascarae  Sagradse  ;  Extractum  Gentianse  ; 
Extractum  Glycyrrhizae  ;  Extractum  Krameriae  ;  Extractum  Opii. 

Alcoholic  Extracts.— Prepared  by  macerating  or  percolating  the 
drug  with  alcohol  (or  alcohol  and  water)  and  evaporating  to  a  soft 
consistence,  to  dryness,  or  until  proper  consistence  can  be  obtained  by 
the  addition  of  sufficient  milk  sugar. 

The  following  occur  in  the  B.P.  :— Extractum  Cannabis  Indicse  ; 
Extractum  Colchici  Compositum  ;  Extractum  Ergotas  ;  Extractum 
Jalapce  ;  Extractum  Physostigmatis  ;  Extractum  Rhei ;  Extractum 
Stramonii;  Extractum  Strophanthi. 

In  preparing  the  last-named  extract  the  powdered  seeds  of 
Strophanthus  are  first  percolated  with  ether  to  remove  oil.  In  the 
case  of  extract  of  jalap,  the  jalap  is  first  treated  with  alcohol  and 
afterwards  with  water. 

Extractum  Ergotae  has  a  complex  mode  of  preparation.  The 
powdered  ergot  is  percolated  with  60  per  cent,  alcohol,  and  the 
percolate  evaporated  to  a  given  bulk.    Water  is  added,  and  the 
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mixture  filtered  when  cold.  The  filtrate  is  treated  with  dilute 
hydrochloric  acid  to  remove  resinous  matter,  and,  after  filtering, 
the  filtrate  is  neutralised  with  sodium  carbonate  and  evaporated. 

In  two  cases  the  solid  extract  is  prepared  by  e\'aporating  the 
official  liquid  extract  and  adding  milk  sugar,  A  iz.  Extractum  Nucis 
Vomicae  and  Extractum  Belladonnae  Alcoholicum. 

The  varieties  of  extracts  are  often  unnecessarily  increased  by  the 
addition  of  so-called  dry  and  ethereal  extracts.  One  extract  in  the 
Pharmacopoeia  is  termed  di-y,  viz.  Extractum  Euonymi  Siccum.  It  is 
an  alcoholic  extract  which  is  evaporated  to  dryness  and  afterwards 
powdered.  As  it  is  somewhat  hygroscopic  in  this  form,  one-quarter 
its  weight  of  calcium  phosphate  is  added,  and  the  mixture  fiu'ther  dried 
and  powdered  xmtil  a  satisfactory  preparation  is  obtained. 

There  is  also  one  ethereal  extract — Extractum  Filicis  Liquidum— 
which  is  obtained  by  percolating  the  drug  (powdered  male  fern  rhizome) 
with  ether  and  evaporating  off  the  ether.  This  extract  differs  from  other 
liquid  extracts  in  retaining  none  of  the  solvent. 

One  of  the  ordinary  extracts — Extractum  Colocynthidis  Compositum 
— is  a  compound  extract.  Besides  an  alcoholic  extract  obtained  from 
Colocynth  Pulp,  it  contains  Extract  of  Barbados  Aloes,  Scammony  Eesin, 
and  other  ingredients. 

Liquid  Extracts.  —  These  are  impure  concentrated 
solutions  of  the  active  principles  of  vegetable  drugs  (except 
Extractum  Eilicis  Liquidum,  which  is  not  a  solution).  They 
are  of  a  thin  syrupy  consistence,  and  are  generally  made  so  that 
one  fluid  omice  represents  one  ounce  of  crude  drug.  The  ex- 
ceptions are  the  standardised  preparations — Extractum  Bella- 
donnge  Liquidum  (contains  0-75  g.  total  alkaloids  in  100  c.c), 
and  Extractum  Nucis  Vomicse  Liquidum  (contains  1-5  g. 
strychnine  in  100  c.c.) 

The  general  method  of  preparing  liquid  extracts  is  to  macerate,  then 
percolate,  the  coarsely  powdered  drug  with  water  (Cascara  Sagrada,  Ergot, 
Liquorice),  acidulated  water  (Cinchona),  or  alcohol  of  various  strengths, 
and  afterwards  evaporate  the  whole,  or  more  usually  the  last  portions  of 
the  percolate,  or  repercolate  (Belladonna,  Sarsaparillaj,  and  make  up  to  a 
given  bulk  with  alcohol  or  alcohol  and  water. 

The  deviations  from  this  method  are  few  and  comparatively  unimpor- 
tant. Extractum  Opii  Liquidum  is  made  from  the  solid  extract. 
Extractum  Pareirae  Liquidum  is  made  by  percolating  the  drug  with 
boiling  water  to  ten  times  its  weight,  then  evaporating  until  the  product 
contains  one-third  its  weight  of  extractive  matter,  and  finally  adding 
suflicient  alcohol  to  produce,  from  three  volumes  of  evaporated  liquid, 
four  volumes  of  Hquid  extract.    (This  extract  is  of  little  importance.) 


EXTEACTS— GLYCEEINS 


25 


In  India  and  the  Colonies  the  quantity  of  alcohol  (90  per  cent.)  may 
be  increased  to  one  quarter  the  weight  of  the  hquid  extract  if  it  falls  short 
of  this  amovmt  in  the  official  description. 


The  extracts  may  also  be 
doses. 


Solid  Extracts 


Extractum  Belladonnffi\ 
Alcoholicum 

—  Belladonnae  Viride 

—  Cannabis  Indicse 

—  Colchici 

—  Nucis  Vomicae 


Dose 


H-l  grain 


—  Opii 

—  Physostigmatis 

—  Stramonii 

—  Strophanthi 

—  Euonymi  Siccura 

—  Aloes  Barbadensis 
• —  Anthemidis 

—  Cascarae  Sagradse 

—  Colocynthidis  Co. 

—  Ergotse 

• —  Gentianae 

—  Hyoscyami  Viride 
• —  Jalapae 

—  Rhei 

—  Krameriae 

—  Taraxaci 

—  Glycyrrhizae 


1-2  grains 
1-  4  grains 


V2-8  grains 


classified  according  to  their 


Liquid  Extracts 


.  5-15  grains 


Extractum  Belladonnae 
Liquidum 

—  Ipecacuanhae  Liq. 

—  Nucis  Vomicae  Liq. 

—  Cinchonae  Liq. 

—  Hamamelidis  Liq. 

—  Hydrastis  Liq. 

—  Jaborandi  Liq. 

—  Cimicifugae  Liq. 

—  Opii  Liq. 

—  Ergotae  Liq. 

—  Cascarae  Sagradae 

Liq. 

—  Cocae  Liq. 

—  Glycyrrhizae  Liq. 
— ■  Filicis  Liq. 

—  Pareirae  Liq. 

—  Taraxaci  Liq. 

—  Sarsae  Liq. 


Dose 

none  given  ' 
min. 
1-3  min. 


5-15  min. 

5-30  min. 
10-30  min. 

1-30-GO  min. 

45  -90  min. 
30-120 
min. 
2-4  fl. 

drachms 


1  Extractum  Belladonnae  Liquidum  is  mainly  used  for  makmg  other 
belladonna  preparations.  It  might  he  given  in  doses  of  i-1  minim. 
Extractum  Glycyrrhizae  is  innocuous. 

Glycerina — glycerins  or  glyceroles.  Mixtures  or  solu- 
tions of  substances  in  glycerin  or  glycerin  and  water.  Most 
are  prepared  by  simple  trituration. 


(a)  Solutions  : 

Glycerinum  Acidi  Carbolici 

—  Acidi  Tannici 

—  Aluminis 

—  Boracis 


—  Pepsini 
■ —  Plumbi  Subacetatis 


strength 
1  in  5 
1  in  5 

1  in  6  (contains  water) 
1  in  6 


5  grains  in  1  drachm.  DosK :  1-2  drachms 
.    (see  page  158) 
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(b)  Semi-solid  mixtures : 

strength 

Glycerinum  Tragacanthae       .       .    1'  in  5 

(Tragacanth,  5  ;  glycerin,  1^  ;  water,  ^.) 

—  Amyli  1  in  9 

(Starch,  1 ;  glycerin,  6^  ;  water,  Heat  until  the  mixture 
becomes  a  translucent  jelly.) 

(c)  Chemical  compound  : 

Glycerinum  Acidi  Borici  .       .       .    1  in  85 

(Boric  acid  6  oz.  is  added  gradually  to  9  oz.  of  glycerin 
heated  to  150°C.  The  heat  is  continued  until  the  product 
is  reduced  to  10  oz.    Then  10  oz.  of  glycerin  are  added.) 

During  the  heating  of  the  boric  acid  and  glycerin  a  chemical  action 
occurs  and  glyceryl  borate  is  formed. 

H3BO,  +  C.,H.,(OH),  =  C,H,B03  +  i5H,0. 

On  dissolvhig  in  water  the  reverse  reaction  occurs  and  boric  acid  is 
rc-fornied.  Glycerinum  Boracis  and  Mel  Boracis  undergo  to  some  extent 
a  similar  change. 

It  will  be  noticed  that  Glycerinum  Pepsini  is  the  only  one  which  has  a 
dose.    The  rest  are  used  as  local  apphcations. 

Infusa— infusions.  Solutions  made  by  pouring  boiling 
water  (in  two  cases  cold  water)  on  a  drug,  allowing  it  to 
macerate  (infuse)  for  fifteen  minutes  (in  a  few  cases  longer)  in 
a  closed  vessel,  then  straining. 

The  drugs  contain  mainly  bitter,  aromatic,  and  astringent 
principles,  and  the  infusions  are  almost  solely  used  as 
excipients. 

Most  infusions  are  simple,  two  are  compound,  two  are  acid.  In  nearly 
all  cases  1  pmt  of  boiling  water  is  poured  on  1  oz.  of  bruised  or  powdered 
drug  ;  m  the  case  of  senna  it  is  2  oz.  (and  55  grains  of  gmger),  of  cloves 
i  oz.  and  of  digitalis  60  grains. 

Infusum  Calumbse  and  Infusum  Quassias  are  made  with  cold  ivatcr ; 
the  former  because  it  contains  a  large  proportion  of  starch  which  would 
be  extracted  by  boiling  water  and  would  interfere  with  its  keepmg 
qualities  and  spoil  its  appearance;  the  latter  because  the  necessary 
amoimt  of  bitter  active  principle  is  readily  soluble  in  cold,  and  there  is  no 
advantage  in  usmg  hot  water.    One  pint  of  infusion  of  quassia  is  made 

from  88  grains  of  drug.  .        •  ,  , 

The  acid  in  the  case  of  Infusum  Cmchome  Acidum  is  mainly  to 
extract  the  alkaloids  of  the  cinchona  bark;  in  the  case  of  Infusum  Rosie 
Acidum  it  is  to  give  the  infusion  a  brighter  red  a-ppearance. 
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■  Tlie  infusions  should  be  made  fresh  as  required.  Only  in 
this  way  can  the  full  aromatic  flavour  of  many  of  them  be 
obtaiued. 

The  dose  of  nearly  all  the  infusions  is  ^-1  fl.  oz.  ;  in  a  few 
it  is  1-2  fl.  oz.  Bxception:  Infusum  Digitalis  has  a  dose 
of  2-4  fl.  drachms. 

The  following  table  gives  all  the  necessary  information  regarding  the 
mfusions.    Twenty-two  are  ofhcial : 


Simple 


Amount  in 
IPiut 


Time 
Infused 


Dose  :  2-4  fl.  dr. 

Infusum  Digitalis    60  gr.  15min. 


Dose  :  ^-1  fl.  oz. 

Infusum  Aurantii 

—  Caryophylli  . 

—  Cascarillae  . 

—  Chirettse 

—  Krameriae 

—  Rhei 

—  Senegae 

—  Sennae  . 


Compound 

Amount  in 
1  Pint 

Dose  :        fl.  oz. 

Infusum  Aurantii 
Compositum — 

Orange-peel     .     -J  oz. ' 


Time 
Infused 


1  oz 

1 


(Ginger,  55  gr.) 

—  Serpentarise  .  1 

—  Uvae  Ursi     .  1 

Cold  water  is 
used  for — 
Infusum  Calumbae  1 

—  Quassise       .  88 

Dose  :  1-2  fl.  oz. 

Infusum  Buchu  .  1 

—  Cuspariae  .  1 

—  Ergotae .  .  1 

—  Lupuli  .  .  1 

—  Scoparii  .  1 


oz. 
oz. 
oz. 
oz. 
oz, 
oz. 
oz. 

oz. 
oz. 


oz. 
gr. 


oz. 
oz. 
oz. 
oz. 
oz. 


15  min. 
15  min. 
15  min. 
15  min. 
15  min. 
15  min. 
30  min. 
15  min. 

15  min. 
15  min. 


80  min. 
15  min. 


15  min. 
15  min. 
15  min. 
15  min. 
15  min. 


Lemon-peel 
Cloves    ■  .  .55 


Infusum  Gentianae 
Compositum — 

Gentian-root 
Orange-peel 
Lemon-peel     .     i  oz. 


4  oz.  ^15  mill. 


7  oz. 


i  oz.  r  15  min. 


(Note  Infusum  Senns&.) 


Acid  Infusions 

Infusum  Cinchonae 
Acidum — • 

Red  Cinchona 

bark 
Arom.  Sulphuric 

Acid 


1  oz. 


rl  hour 


2fl.dr. 


Infusum  Rosae 
Acidum — 

Eed  rose  petals 
Dil.  sulphmic 
acid 


oz.' 


-15  min. 


2fl.di 


Injectiones  —  hypodermic  injections.  Aqueous  solu- 
tions adapted  for  injection  under  the  skin.  They  are  com- 
paratively strong,  since  their  dose  must  of  necessity  be 
small.  They  do  not  keep  well.  In  all  cases  the  Pharmaco- 
poeia recommends  boiled  distilled  water  to  be  used  in  their 
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preparation  (to  avoid  the  spores  of  fungi  or  ,  moulds  which  in- 
terfere with  the  keeping  properties  of  ' the  solution,  and  to 
diminish  the  risk  of  infection  by  pathogenic  micro-organisms), 
and  in  two  cases  (cocaine,  ergot)  a  little  preservative  is  added 
to  aid  in  keeping  them.  A  Httle  acid  is  added  to  one 
(apomorphine)  to  help  the  solution  of  the  alkaloidal  salt. 

Four  are  official : 

strength  Dose 

Injectio  Apomorphinse  Hypo-  f  1  per  cent,  of  apomorphine 
dermica  .       .       .       .\         hydrochloride  / 


m  minis 


Morphine  Hypodermica  .(^  P^^'  °^  morphine |  2-5 

I  tartrate  J 


mimms 


-  Cocaine  Hypodermica  P^f  cent   of  cocaine  "l  2-5  minims 

I,  hydrochloride  J 


—  Ergotae  Hypodermica 


/  33  per  cent,  of  extract  of  ~1  q^iq 
I  ergot  J 


mmims 


The  apomorphine  injection  contains  rather  less  than  1  per  cent, 
hydrochloric  acid  ;  the  cocaine  injection  contains  0*15  per  cent,  salicylic 
acid ;  the  ergot  injection  1  per  cent,  phenol. 


Lamellse. — Small  discs  made  of  gelatin  and  glycerin 
containing  a  small  amount  of  an  alkaloid.  They  are  used  for 
applying  to  the  eye. 


Fonr  are  official : 

Lamella  Atropinae  . 

—  Physostigminae  . 

—  Homatropinae 

—  Cocainae 


Weight 


Each  coutaius 

■ffiAru  S^-  atropine  sulphate 
Tih-u  S^-  physostigmine  sulphate 
gr.    homatropine  hydro- 
bromide 
gr.  cocaine  hydrochloride 


Linimenta — liniments.  Fluid  preparations  suitable  for 
external  application  by  friction.  (Linimentum  Calcis  is 
applied  on  lint ;  Linimentum  Aconiti  is  often  painted  on  ; 
Linimentum  Potassii  lodidi  is  of  pasty  consistence.) 

There  are  fifteen  in  the  British  Pharmacopoeia.  They  are  perhaps 
best  classified,  for  a  medical  student's  purpose,  according  to  their  pharma- 
cological action. 

Sedative  — 

Linimentum  Calcis  (solution  of  lime,  1  ;  olive  oil,  1). 
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stimulating  (in  order  of  activity  :  the  mildest  first) — 

Linimentum  Potassii  lodidi  cum  Sapone.   Very  mild  action.  (Curd 
soap,  2  ;  potassium  iodide,  l-i  ;  glycerin,  1  ;  oil  of  lemon,  ^  ; 
distilled  water,  10.) 
• — ■  Camphorae  (camphor,  1  ;  olive  oil,  4). 

—  Ammonias  (solution  of  ammonia,  1 ;  almond  oil,  1 ;  olive  oil,  2). 

—  Saponis  (camphor,  1 ;  soft  soap,  2  ;  oil  of  rosemary,  | ;  alcohol, 

16  ;  water,  4). 

—  Camphorae  Ammoniata  (camphor,  21 ;  strong  solution  of  am- 

monia, 5  ;  oil  of  lavender,  ^  ;  alcohol,  to  make  20). 

—  Terebinthinae  (oil  of  turpentine,  13  ;  camphor,  1 ;  soft  soap,  1| ; 

distilled  water,  to  make  20). 

—  Terebinthinae  Aceticum  (oil  of  turpentine,  4  ;  glacial  acetic  acid, 

1 ;  liniment  of  camphor,  4). 

—  Sinapis  (volatile  oil  of  mustard,  2  ;  camphor,  3  ;  castor  oil,  7  ; 

alcohol,  48). 

—  Crotonis  (croton  oil,  1 ;  oil  of  cajuput,  3|- ;  alcohol,  3|-).  - 

Stimulating,  then  Sedative — 

Linimentum  Opii  (tincture  of  opium,  1 ;  soap  liniment,  1). 

—  Chloroformi  (chlorofoi'm,  1  ;  camphor  liniment,  1). 

Liniments  with  Special  Actions. — The  first  two  are  powerfully 
poisonous. 

Linimentum  Aconiti  (aconite  root,  2 ;   camphor,       !   alcohol,  to 
make  3). 

— ■  Belladonnae   (liquid  extract  of  belladonna,  10 ;  camphor,  1 ; 
water,  2  ;  alcohol,  to  make  20). 

—  Hydrargyri  (ointment  of  mercury,  1  oz. ;  strong  solution  of 

ammonia,  160  minims  ;  camphor  liniment,  to  make  3  oz.). 

Liquores — liquors  (concentrated  liquors  excluded,  see 
below).  Solutions  of,  in  most  cases,  definite  chemical 
substances  in  water,  alcohol,  or  in  a  mixture  of  the  two. 

Six  liquors — Liquor  Caoutchouc,  Liquor  Epispasticus,  Liquor  Hama- 
melidis.  Liquor  Picis  Carbonis,  Liquor  Pancreatis,  Liquor  Thyroidei— 

are  exceptions,  being  preparations  of  crude  substances.  In  the  case  of 
Liquor  Caoutchouc  and  Liquor  Epispasticus  special  solvent  media  are 
employed — a  mixture  of  benzol  and  carbon  bisulphide  for  the  former,  and 
acetic  ether  for  the  latter.  In  a  few  instances  acid,  sugar,  or  other 
substance,  is  used  to  aid  solution  of  ingredients  or  to  preserve  the  liquors. 

There  are  forty-three  ofhcial.  They  include  examples  of  such  different 
substances  that  it  is  almost  impossible  to  classify  them.  They  are 
mainly,  however,  solutions  of  powerful  drugs  or  of  substances  unstable  or 
gaseous  in  the  pure  form.  Some  are  for  external  use  ;  a  few  are  used  in 
making  other  preparations  ;  most  arc  for  internal  use. 
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The  following  strengths  and  doses  are  iixiportant 

Sti'cngth 

1  per  cent. 
1  per  cent. 


Liquor  Atropinse  Sulphatis 

—  Trinitrini  . 

—  Arsenicalis 

—  Arsenici  Hydrochloricus 

—  Sodii  Arsenatis 

—  Strychninse  Hydrochloridi 

—  Ferri  Acetatis  . 

—  Ferri  Perchloridi 

—  Ferri  Pernitratis 

—  Thyroidei 

—  Arsenii     et  Hydrargyri 

lodidi 

—  Sodae  Chlorinatae 

—  Potassae  . 

—  Morphinae  Acetatis  . 

—  Morphinas  Hydrochloridi 

—  Morphinae  Tartratis 

—  Calcis  Saccharatus  . 

—  Ethyl  Nitritis  . 

—  Bismuthi     et  Ammonii 

Citratis 

—  Hydrargyri  Perchloridi 

—  Hydrogenii  Peroxidi 

—  Potassii  Permanganatis 
Ammonii  Acetatis  . 

—  Ammonii  Citratis 

—  Magnesii  Carbonatis 

—  Calcis 


1  per  cent. 


1  per  cent,  of  each 

iodide 
2.}  per  cent,  avail- ' 
able  chlorine 


Dose 
f-1  minim 
minims 


2-8  minims 

5-15  minims 

5-20  minims 

10-20  minims 
10  -30  minims 


1  per  cent.         10-60  minims 


nearljf  2  per  cent. 
CaO 
3  per  cent, 
equivalent  of 
5  per  cent.  BioO., 
.1  gr.  in  1  oz. 

1  per  cent. 


2  per  cent. 
I  gr.  in  1  oz. 


20-60  minims 


30-60  minims 

^-2  fl.  drachms 
2-4  fl.  drachms 

2-6  fl.  drachms 

1-2  fl.  oz. 
1-4  fl.  oz. 


Ifc  will  be  noticed  that  the  strength  of  the  arsenical, 
atropine,  morphine,  strychnine,  and  trinitrin  solutions  is  1  per 


The  following  liquors  are  not  usnally  admmistered  internally;  con- 
sequently no  dose  is  given  m  the  Pharmacopoeia.  They  are  for  the  most 
part  caustic,  irritant,  or  astringent,  hut  some  are  used  mainly  m  making 
other  preparations  :— Liquor  Acidi  Chromici,  Liquor  Ammoniac  Fortis, 
Liquor  AmmoniEe,  Liquor  Calcis  Chlorinatae,  Liquor  Caoutchouc,  Liquor 
Epispasticus,  Liquor  Ferri  Perchloridi  Fortis,  Liquor  Ferri  Persulphatis, 
Liquor  Hamamelidis,  Liquor  Hydrargyri  Nitratis  Acidus,  Liquor  lodi 
Fortis,  Liquor  Pancreatis,  Liquor  Picis  Carbonis,  Liquor  Plumbi 
Subacetatis  Fortis,  Liquor  Plumbi  Subacetatis  Dilutus,  Liquor  Sodii 
Ethylatis,  Liquor  Zinci  Chloridi. 
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Liquores  Concentrati — concentrated  liquors.  These 
are  the  official  substitutes  for  concentrated  infusions.  They 
are  similar  to  liquid  extracts  in  mode  of  preparation,  but  they 
differ  from  these  in  strength  and  in  the  character  of  the 
drugs  used  to  make  them.  They  are  all  comparatively 
innocuous ;  most  are  bitter  ;  two  (rhubarb  and  senna)  are 
purgative.  Nearly  all  are  made  so  that  2  oz.  of  liquor  contain 
the  active  ingredients  of  1  oz.  of  drug.    In  the  case  of  senna 

1  oz.  of  liquor  represents  1  oz.  of  drug,  and  in  the  case  of 
quassia  10  oz.  of  liquor  are  made  from.  1  oz.  of  drug.  They  all 
contain  about  20  per  cent,  of  alcohol  with  the  exception  of 
senega,  which  contains  nearly  30  per  cent. 

The  general  method  of  preparation  is  as  follows  : — 10  oz.  of  drug  in 
coarse  powder  are  moistened  with  5  oz.  of  20  per  cent,  alcohol,  packed  in  a 
percolator  and  left  tliree  days.  Two  ounces  of  20  per  cent,  alcohol  are 
then  poured  on  every  twelve  hours  and  percolation  continued" until  20  oz. 
have  passed  through.  Thus  prepared  are  Liquor  Chiratae  Concentratus, 
Liquor  Krameriae  Concentratus,  Liquor  Rhei  Concentratus,  Liquor  Ser- 
pentariae  Concentratus.  Liquor  Senegas  Concentratus  is  made  with 
somewhat  stronger  alcohol ;  Liquor  Quassiae  Concentratus  is  made  from 

2  oz.  of  quassia  which  is  moistened  in  the  first  instance  with  2  oz.  of 
20  per  cent,  alcohol.  Liquor  Calumbae  Concentratus  is  made  by  macera- 
tion and  re-maceration  in  water,  and  Liquor  Sennae  Concentratus  by 
re-percolating  with  water.  In  both  cases  alcohol  is  subsequently  added, 
and,  in  the  case  of  senna,  tincture  of  ginger  2J  oz. 

Liquor  Sarsae  Compositus  Concentratus  is  peculiar  in  many  ways — in 
being  compoimd,  in  mode  of  preparation,  and  in  dose.  Besides  sarsa- 
parilla,  it  contains  sassafras,  guaiacum  wood,  liquorice  root,  and  mezereon 
bark.  They  are  extracted  with  boiling  water,  and  alcohol  is  subsequently 
added. 

Dose  of  all,  ^-1  fl..  drachm  :  except 

Liquor  Serpentarife  Concentratus,  ^-2  fl.  drachms. 
Liquor  Sarsse  Compositus  Concentratus,  2-8  fl.  drachms. 

Lotiones  —  lotions.  Watery  solutions  or  mixtures 
adapted  for  external  application.  They  are  usually  applied 
on  lint. 

There  arc  only  two  in  the  Pharmacopo'.ia.  Both  contain  insoluble 
ingredients,  and  arc  made  by  double  decomposition.  Both  are  mercurial 
preparations.  They  are  Lotio  Hydrargyri  Flava,  Lotio  Hydrargyri 
Nigra. 
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Mella — honeys.  Clarified  honey  or  this  containing  some 
medicinal  ingredient. 

Besides  clarified  honey  (Mel  Depuratum)  onl}'  one  other  is  official — 
Mel  Boracis  (borax,  1  ;  glycerin,  | ;  honey,  8)._ 

The  glycerin  ensures  solution  of  the  borax,  and  to  a  slight  extent 
chemically  interacts  with  it  (see  page  26). 

MisturaB —mixtures.  Mixtm'es  of  drugs  in  an  aqueous 
medium  adapted  without  further  treatment  for  internal  ad- 
ministration. 

There  are  nine  official.  All  but  two  contain  insoluble  ingredients 
which  are  suspended  by  a  mucilaginous  or  albuminous  substance  ;  and 
most  of  these  contain  oil  or  resin,  and  are  consequently  emulsions. 

Emulsions  : 

Mistura  Ammoniaci  (ammoniacum,  \  07.. ;  syrup  of  tolu,  ^  oz. ; 
distilled  water,  1\  o/..). 

—  Amygdalae  (compound  powder  of  almonds,  1  oz. ;  distilled 

water,  8  oz.). 

—  Guaiaci  (guaiacum  resin,  h  oz. ;  sugar,  ^  oz. ;  tragacanth, 

(if)  gr.  ;  cinnamon  water,  20  oz.). 

—  Olei  Ricini  (castor  oil,  3  oz. ;  mucilage  of  gum  acacia, 

li  oz. ;  commercial  orange-flower  water,  undiluted, 
1  oz.  ;  cinnamon  water,  2i  oz.). 

—  Spiritus  Vini  Gallici  (brandy,  4  oz.  ;  cinnamon  water,  4  oz. ; 

sugar,  I  oz. ;  two  yolks  of  eggs). 

Suspensions  : 

Mistura  Cretse  (prepared  chalk,  ^  oz. ;  tragacanth,  15  gr.  ; 
sugar,  5  oz. ;  cinnamon  water,  to  make  8  oz.). 

—  Ferri  Composita  (ferrous  sulphate,  25  gr- ;  potassium  car- 

bonate, 30  gr. ;  myrrh,  60  gr. ;  sugar,  60  gr.  ;  spirit  of 
nutmeg,  50  minims ;  rose  water,  10  oz.).  Double  de- 
composition occurs,  and  ferrous  carbonate  is  formed. 
This  is  gradually  oxidised  and  converted  into  ferric 
hydroxide. 

Solutions  : 

Mistura  Creosoti  (creosote,  8  minims;  qiirit  of  juniper, 
8  minims  ;  syrup,  ^  oz. ;  distilled  water,  to  make  8  oz.). 

Mistura  Sennae  Composita  (magnesium  sulphate,  5  oz. ;  liquid 
extract  of  liquorice,  1  oz.  ;  compound  tincture  of  cardamoms,  2  oz. ; 
aromatic  spirits  of  ammonia,  1  oz. ;  infusion  of  senna,  to  make 
20  oz.). 

The  dose  of  all,  when  repeatedly  administered,  is  i-1  fl. 
ounce.    The  dose  of  those  given  as  draughts— Mistura  Olei 
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Eicini,  Mistura  Sennfe  Composita,  Mistura  Spiritus  Vini 
Gallici — is  1-2  fl.  ounces. 

Mucilagines— mucilages.  Solutions  or  mixtures  of 
gum  and  water  of  a  syrupy  consistence. 

Two  are  official : 

Mucilago  Acaciae  (gum  acacia,  4  oz. ;  distilled  water,  6  oz.). 

—  Tragacanthse  (tragacanth,  60  gr. ;  alcohol,  2  dr.  ;  distilled 
water,  to  make  10  oz.). 
They  are  used  mainly'  for  suspending  substances  insoluble  in  water. 

Olea— oils.  The  pharmacopoeial  oils  are  of  two  kinds  — 
fixed  and  volatile  (see  page  8).  There  is  also  one  prepara- 
tion—Oleum Phosphoratum,  which  is  a  one  per  cent,  solution 
of  phosphorus  in  almond  oil  (see  page  95) ;  and  an 
empyreumatic  oil— Oleum  Cadinum — which  is  really  a  tar. 

The  doses  of  the  oils  are  as  follows  : 

Oleum  Phosphoratum,  1-5  minims. 
Yolatile  Oils  (nearly  all),  ^-3  minims. 

Olea  Anethi,  Anisi,  Anthemidis,  Cajuputi,  Carui,  Caryophylli, 
Cinnamomi,  Coriandri,  Eucalypti,  Juniperi,  Lavandulae,  Limonis, 
Mentha  Piperitse,  Menthae  Viridis,  Myristicae,  Pimento,  Ros- 
marini. 

Excexytions  : 

Oleum   Terebinthinae,   2-10  minims    (as    an  anthelmintic, 
3-4  fl.  drachms). 


—  Santali,  5-30  minims. 

Oleum  Cadinum,  Oleum  Rosae,  and  Oleum  Sinapis  Volatile  are 

not  given  internally,  and  Oleum  Pini  is  used  only  as  an  inhalation. 
These  have  consequently  no  official  dose. 
Fixed  Oils: 

Oleum  Crotonis,  i-1  minim. 

—  Morrhuae,  1-4  fl.  drachms. 

—  Ricini,  1-8  fl.  drachms. 
The  rest  have  no  official  dose. 

Oleum  Amygdalae  and  Oleum  Olivae  are  innocuous,  and  can  bo 
given  in  almost  any  dose.  Oleum  Lini  is  not  given  internally, 
and  Oleum  Theobromatis  is  used  almost  solely  for  making  sup- 
positories. 

Oxymella— oxymels.  Solutions  consisting  of  honey, 
acetic  acid,  and  water,  with  or  without  some  medicinal  in- 
gredient. 
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There  arc  two  in  the  Pharmacopoeia  : 

Oxymel  (clarified  honey,  8  ;  acetic  acid,  1 ;  distilled  water  (about  1) 
to  make  sp.  gr.  1'320). 
Dose  :  1-2  fl.  di-achms. 
Oxymel  Scillse  (squill,  bruised,  2h  oz.  ;  acetic  acid,  2|  oz.  ;  distilled 
water,  8  oz.  ;  digest  7  days ;  press  and  filter  until  10  oz.  are 
obtained.  Add  clarified  honey  (about  27  oz.)  to  produce  sp.  gr. 
1-320). 

Dose  :  5  -I  fl.  drachm. 

Pilulae — pills.  Small  spherical  or  spheroidal  masses  of 
medicinal  substances  adapted  for  being  swallowed  whole.  The 
pharmacopoeial  pills  are  really  pill-masses  capable  of  being 
made  into  pills.  They  are  more  conveniently  prescribed  in 
this  form. 

Nearly  all  the  official  pills  are  compound.  The^'  are  prepared  by 
thoroughly  mixing  various  active  substances  with  other  more  or  less  inert 
substances  (Icnown  as  excipients)  into  a  uniform  mass  of  clayey  consis- 
tence. This  is  subsequently  cut,  according  to  prescription,  into  pea-like 
bodies  by  a  suitable  machine.  The  weight  should  not  exceed,  except  in 
the  case  of  very  heavy  substances,  5  grains. 

The  official  pills  may  be  divided  into  (i.)  purgative  pills  ;  (ii.)  pills 
containing  opium  (used  both  for  intestinal  and  general  effects) ;  (iii.)  pills 
intended  to  be  absorbed  and  produce  a  general  or  remote  action. 

(i.)  Purgative. 


(a)  containing  aloes : 

(a)  containing  Barbados  aloes  : 
Pilula  Aloes  Barbadensis 

—  Aloes  et  Ferri 

—  Cambogiae  Composita 

—  Colocynthidis  Composita 

—  Colocynthidis  et  Hyoscyami 
(/3)  containmg  Socotrine  aloes : 


Dose 


Pilula  Aloes  Socotrinae 

—  Aloes  et  Asafetidae 

—  Aloes  et  Myrrhae 

—  Rhei  Composita 


(/;)    Pilula   Scammonii  Composita  (contains 


no  aloes) 


(c)  containing  mercury,  free  or  combined  : 
Pilula  Hydrargyri 

—  Hydrargyri  Subchloridi  Composita'^ 


Pilula  Hydrargyri  Subchloridi  Composita  is  frequently  used  to  obtain 

the  general  action  of  its  constituents  (see  page  188). 


PILLS— POWDERS 

(ii.)  Containing  Opium. 


35 


(iii. 


Pilula  Saponis  Composita 

—  Plumbi  cum  Opio  . 

—  Ipecacuanhas  cum  Scilla 


Proportion  of  opium  Dose 

,    1  in  5  2-4  grains 

.  1  in  8  2-4  grains 
.    1  in  20 


For  Absorption. 

Pilula  Phosphori  (contains  2  per  cent,  of  phos- 
phorus) ....... 

—  Quininae  Sulphatis  (6  grains  contain  5  grains  of 

quinine  sulphate)  ..... 

—  Galbani  Composita  ...... 

—  Scillae  Composita  ...... 

—  Ferri  (1  grain  of  ferrous   carbonate  in  5 

grains)  


4-8  grains 


1-  2  grains 

2-  8  grains 
4-8  grains 

4-  8  grains 

5-  15  grains 


PulYeres— powders.  Intimate  mixtures  of  finely  powdered 
drugs  of  a  non-deliquescent  nature. 

Nearly  all  official  powders  are  comparatively  insoluble  in 
water,  and  are  used  mainly  for  their  local  effect  upon  the 
alimentary  tract.  All  but  two— Pulvis  Antimonialis  and 
Pulvis  Elaterini  Gompositus  (misnamed  compound) — are  com- 
pound. 

There  are  sixteen  powders  ofScial.  They  may  be  divided  into  (i.)  pur- 
gative powders  ;  (ii.)  powders  containing  opium  ;  (iii.)  astringent  powders ; 
(iv.)  other  powders. 

(i.)  Purgative  (most  powerful  first). 

Pulvis  Elaterini  Compositus  (1  in  40  of  elaterin) 

—  Scammonii  Compositus  (scammony  resin,  4; 

jalap,  3  ;  ginger,  1)  . 

—  Jalapas  Compositus  (jalap,  5  ;  acid  potassium- 

tartrate,  9  ;  ginger,  1)     .       .       .  . 

—  Rhei  Compositus  (rhubarb,  2  ;  magnesia,  G  • 

ginger,  1)  [■ 

—  Glycyrrhizae  Compositus  (senna,  2 ;  sulphur, 

1  ;  fennel  fruit,  1  ;  liquorice  root,  2  ; 
sugar,  (3  

—  Sodae  Tartratae  Effervescens  (sodium  potas- 

sium tartrate  120  gr.,  sodium  bicar- 
bonate 40  gr.,  in  blue  paper  ;  tartaric 
acid  38  gr.  in  white  paper) 


Dose 
1-4  grains 

10-20  grains 
20-60  grains 

60-120  grains 
one  powder 
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(ii.)  Containing  Opium. 

Pulvis  Opii  Compositus  (10  per  cent,  opium 
with  aromatics  —  black  pepper,  ginger, 
carawaj'^  fruit)  ...... 

—  Kino  Compositus  (liino,  15  ;  opium,  1  ;  cin- 

namon bark,  4)       ....  . 

—  Ipecacuanhae  Compositus  (ipecacuanha  root, 

1 ;  opium,  1 ;  potassium  sulphate,  8) 

—  Cretae  Aromaticus  cum  Opio  (2^  per  cent. 

opium)  ....... 

(iii.)  Astringent  Powders. 

Pulvis  Catechu  Compositus  (catechu,  4  ;  kino,  2  ; 
krameria  root,  2  ;  cinnamon  bark,  1  ;  nut- 
meg, 1)  

—  Cretae  Aromaticus  (nearly  ^  chalk  with  aro- 

matics and  sugar)  ..... 

—  Cinnamomi  Compositus  (cinnamon  bark,  1 ; 

cardamom  seeds,  1  ;  ginger,  1).  Mainly- 
carminative   


Dose 

2  -10  grains 
5-20  grains 
5-15  grains 
10-40  grams 


10-40  grains 
10-60  grains 

10-40  grains 


Pulvis  Kino  Compositus  and  Pulvis  Cretae  Aromaticus  cum  Opio  (see 
above)  are  also  astringent  powders. 


(iv.)  Other  Powders. 

Pulvis  Antimonialis  (antimony  oxide,  1 ;  calcium 
pliosphate,  2)  

  Tragacanthae  Compositus  (tragacanth,  gum 

acacia,  starch,  of  each  1 ;  sugar,  3). 
Mainly  used  as  an  emulsifying  agent  or 
cxcipient  

  Amygdalae  Compositus  (almonds,  8  ;  sugar,  4 ; 

gmii  acacia,  1)  is  used  in  making  Mistura 
Amygdala.    It  is  innocuous  . 


3-6  grains 


20-60  grains 


no  dose  given 


Spiritus — spirits.  Colourless,  or  almost  colourless, 
alcoholic  solutions  containing  volatile  substances. 

Spiritus  Rectificatus,  the  basis  of  the  other  spirits,  is  simply  90  per 
cent,  alcohol  (ethyl  hydroxide)  and  10  per  cent,  water,  by  volume  (see 

page  206).  .  . 

There  are  seventeen  other  spirits  official.    They  may  be  divided  as 

follows : — 

(a.)  Volatile  substance,  a  volatile  oil  or  similar  compound.  Made  by 
dissolving  the  oil  &c.  in  rectified  spirit.  The  addition  of  a 
moderate  amount  of  water  causes  precipitation  of  much  of  the 
volatile  substance. 


SPIKITS— JUICES 
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(i.)  Solutions  of  volatile  oils. 

Spiritus  Anisi 

—  Cajuputi 

—  Cinnamomi 

—  Lavandulae 

—  Menthae  Piperitae 

—  Myristicae 

—  Rosmarini 

—  Juniperi 

(ii.)  Solution  of  Camphor. 

Spiritus  Camphorae 


Streiigfcli 

1  in  10 

lin  10 
lin  20 

1  in  10 


Dose 


5-20  minims 


no  dose  given 
20-60  minims 


5-20  minims 


(6)  Volatile  substance,   chloroform.  Water 
causes  precipitation  of  the  chloroform. 

Spiritus  Chloroformi  .       .       1  in  20 

(Dose  for  single  administration,  30 

(c)  Volatile  substances,  ethers  or  esters  : 

(i.)  sunple. 

Spiritus  iEtheris  (ether,  1 ;  alcohol,  2) 
(ii.)  compound. 

Spiritus  ./Etheris  Compositus  (a  so- 
lution  of    ethyl    sulphate   &c.  V 
See  page  215)  .... 

—  iEtheris  Nitrosi  (contains  ethyl 

nitrite  2^  per  cent.,  aldehyde 
etc.    See  page  226)         .       .  ^ 

—  Vini  Gallici — brandy 

Ul)  Compound  spirits : 

Spiritus  Ammoniae  Aromaticus  (con- 
tains strong  solution  of  ammonia, 
ammonium  carbonate  and  the 
oils  of  nutmeg  and  lemon)  . 

—  Ammoniae  Fetidus  (contains  the 

volatile  ingredients  of  asaf  etida 
and  strong  solution  of  ammonia) 

—  Armoracice  Compositus  (contains 

the    volatile    ingredients  of 


in  moderate  amounts 


5-20  minims 
-40  minims) 


20-40  minims  for 
repeated  admi- 
nistration ; 60-90 
minims  for  single 
administration 


no  official  dose 


20-40  minims  for 
repeated  admi- 
nistration ;  60-90 
minims  for  single 
administration 


horse-radish  root,  bitter  orange- 
peel,  and  nutmeg)  . 


1-2  fliiid  drachms 


All  the  compound  spirits  are  prepared  by  distillation,  wholly  or  in 
part,  and  contain  nothing  but  volatile  ingredients. 


Succi — juices.  Juices  pressed  from  fresh  plants  or  parts 
of  plants.    To  all,  except  lemon  juice,  one-third  of  their 


38 


MATEEIA  MEDICA 


volume  of  90  per  cent,  alcohol  is  added  ;  they  are  then  kept 
seven  days  and  filtered. 

The  Pharmacopceia  contains  six  : 

Dose 

Succus  Belladonnae    .    5-15  minims 

—  Hyoscyami    ,       .    ^-1  fl.  drachm 

—  Conii     ,       .       .  1 

—  Scoparii       .       .    1-2  H.  drachms 

—  Taraxaci      .       .  J 

—  Limonis  (contains  30-40  gr.  of  citric  acid  in 

1  fl.  oz.)     ......        no  dose  given 

Suppositoria — suppositories.  Solid  preparations  usually 
conical  or  bullet- shaped,  melting  at  the  temperature  of  the 
body,  and  containing  some  medicinal  (or  nutritive)  agent. 
They  are  administered  per  anum. 

With  one  exception  the  weight  of  all  the  pharmacopoeial 
suppositories  is  15  grains  and  the  basis  oil  of  theobroma. 
Glycerin  suppository  has  a  gelatin  basis  and  may  weigh  30, 
60,  or  120  grains. 

There  are  seven  suppositories  oflicial.  Except  gelatin  suppository, 
they  arc  all  made  by  just  melting  the  proper  amount  of  oil  of  theobroma, 
incorporating  the  active  ingredient  or  ingredients,  and  pouring  into  a 
suitable  mould.  The  phenol  suppository  contains  a  little  wax.  One 
suppository  is  compound. 

In  India  and  the  Colonies  more  or  less  white  beeswax  may  be  used  in 
place  of  an  equivalent  amount  of  oil  of  theobroma  if  the  suppository' would 
otherwise  be  too  soft  for  use. 

Ill  each  suppository 
Suppositoria  Belladonnae     .       -1?  gi'-  alcoholic  extract 

(about      gr.  of  alkaloids  of  root) 
• —  Morphinae      .       .       ,       .     ^  gv.  morphine  hydrochloride 

—  Plumbi  Composita.       .       .     1  gr.  opium,  3  gr.  lead  acetate 

—  Acidi  Carbolici      .       .       .1  gr.  phenol 

—  Acidi  Tannici        .       .       .3  gr.  tannic  acid 

—  lodoformi       .       .       .       .     3  gr.  iodoform 

—  Glycerini        ....     70  per  cent,  glycerin 

Syrupi — syrups.  Fluid  preparations  (infusions,  diluted 
tinctures,  juices,  &c.)  saturated  or  almost  saturated  with  sugar. 
Syrupus  Cascaree  Aromaticus  and  Syrupus  Aromaticus  contain 
a  relatively  small  quantity  of  sugar. 

There  are  twenty-two  m  the  Pharmacopoeia.  The  mode  of  preparation 
varies  considerably. 


SYRUPS 
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Syrupus — simple  syrup — consists  of  1  lb.  of  sugar  dissolved  in 
sufficient  boiling  distilled  water  to  make  H  lb.  of  syrup. 

Syrupus  Glucosi  consists  of  liquid  glucose  1  part,  syrup 
2  parts,  and  is  used  merely  as  a  pill  excipient. 

The  remaining  syrups  may  be  divided  according  to  their  chief  use  into 
l^i.)  colouring,  (ii.)  flavouring,  and  (iii.)  medicinal. 


(i.)  Colouring  syrups  : 

Syrupus  Rhceados  (made  from  red  poppy  petals) 

—  Rosae  (made  from  dried  red-rose  petals) 

(ii.)  Flavouring  syrups  : 

Syrupus  Aromaticus  (tincture  of  orange,  1 ;  cinna- 
mon water,  1 ;  syrup,  2) 

—  Aurantii  (tincture  of  orange,  1 ;  syrup,  7) 

—  Aurantii  Floris  (orange-flower  water  saturated 

with  sugar) 

—  Limonis  (a  saturated  solution   of   sugar  in 

lemon  juice  containuag  a  little  tincture  of 
lemon  peel).    It  is  acid. 

—  Zingiberis  (ginger,  ^  oz.,  made  into  1  oz.  of 

strong  tincture ;  syrup  to  make  20  oz.). 
Possesses  also  the  carmmative  action  of 
ginger. 

(iii.)  Medicinal  syrups  : 

(a)  Used  mainly  in  bronchial  affections. 

Syrupus  Codeinae  (^  gr.  codeine  phosphate  in 
1  drachm) 

—  Scillae  (vinegar  of  squill,  20  oz. ;  sugar,  38  oz.)  ^^ 

—  Tolutani  (balsam  of  tolu,  l^-  oz. ;  sugar,  21bs. ; 

water,  to  make  3  lbs.) 


> 


oz.. 


m 


V 


—  Hemidesmi    (hemidesmus  root, 

2  lbs.  10  oz.  of  the  syrup) 

—  Pruni  Virginianae  (Virginian  prune  bark,  3  oz. ; 

glycerm,  1^  oz. ;  in  20  fl.  oz.  of  the  syrup). 
Contains  hydrocyanic  acid,  owing  to  de- 
composition of  the  glucosidc  in  the  bark. 

(6)  Pm-gative  syrups. 

Syrupus  Cascarae  Aromaticus  (liquid  extract  of 
cascara  sagrada,  8  oz. ;  tincture  of  orange, 
2  oz. ;  alcohol,  1  oz. ;  cinnamon  water,  3  oz. ; 
syiup,  6  oz.) 

—  Rhei   (rhubarb  root,  2  oz. ;  coriander  fruit, 

2  oz. ;  in  nearly  2^  lbs.  of  tlie  syrup) 

—  Sennae    (senna,   40   oz.;    oil   of  coriander, 

10  minims  ;  in  5  lbs.  12  oz.  of  the  syrup) 


Dose 


*-l  fluid 
drachm 


i-2  fluid 
drachms 


i-1  fluid 
drachm 


A-2  fluid 
drachms 
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Dose 


i-1  fluid 
dmchm 


(iii.)  Medicinal  syrups  {continued)  : 
(c)  Hypnotic  syrup. 

Syrupus  Chloral  (chloral  hydrate,  10  gr.,  in  1  fluid  \   f -2  fluid 
drachm  of  syi-up)  /  drachms 

((■?)  S^Tups  modifying  metabolism  &c. 

Syrupus  Calcii  Lacto-phosphatis  (contains  1  per  >^ 
cent,  of  calcium  combined  as  a  lacto-phos- 
phate,  and  a  little  orange-flower  water) 

—  Ferri  Phosphatis  (contains  1  gr.  of  anhydrous 

ferrous  phosphate  in  1  fluid  drachm  of 
syrup) 

—  Ferri  Phosphatis  cum  Quinina  et  Strychnina 

(contains  1  gr.  of  anhydrous  ferrous  phos- 
phate, gr.  of  quinine  sulphate,  and  gr. 
of  strychnine  in  1  fluid  drachm) 

—  Ferri  lodidi  (contains  10  per  cent,  of  ferrous 

iodide)  / 

Tabell SB— tablets.  Small  flat  discs  of  chocolate  contain- 
ing some  medicinal  ingredient. 

Only  one  is  official.    It  weighs  5  gr. 

Tabellae  Trinitrini  (each  contains         gr.  of  nitroglycerin). 
Dose,  1  or  2  tablets. 

Tincturae  — tinctures.  Alcoholic  solutions  of  active 
substances  prepared  by  maceration,  percolation,  or  simple 
admixture.  They  differ  from  spirits  in  containing  non-vola- 
tile ingredients  (except  tincture  of  iodine) ;  in  not  bemg 
subjected  to  distillation  during  any  part  of  their  preparation  ; 
and  in  being  coloured  (except  ammoniated  tincture  of  quinine 
and  tincture  of  strophanthus,  which  are  practically  colourless). 

There  are  sixty-seven  tinctures  official.  They  are  the  commonest  form 
of  preparation,  because  most  of  the  active  principles  of  drugs  are  soluble 
in  alcohol,  while  the  inactive  and  bulky  residue  (gummy  and  albuminous 
matters,  woody  fibre,  &c.)  is  insoluble.  Most  are  prepared  by  maceration 
or  percolation,  a  few  by  simple  mixture.  The  amount  of  solid  taken  and 
the  strength  of  the  alcohol  vary  in  the  different  tinctures.  The  strength 
of  alcohol  is  that  best  adapted  for  exhausting  the  drug  most  completely 
and  economically,  and  varies  from  45  to  90  per  cent.  The  strongest 
alcohol  is  used  where  the  active  principles  of  the  drug  are  insoluble  in 
water  {e.g.  resins)  ;  the  weaker  alcohols  when  the  active  substances  are 
not  quite  insoluble  in  water.  Thus  we  find  that  most  drugs  having  both 
a  tincture  and  an  infusion  as  preparations  have  the  tincture  made  with 
alcohol  under  90  per  cent,  strength. 


TINCTUEES 
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The  amount  of  active  medicament  in  the  different  tinctm-es  varies 
because  an  ahuost  miiform  dosage  has  been  adoi^ted,  and  crude  drugs 
vary  botli  as  regards  the  activity  of  their  active  constituents  and  the 
amount  of  them  they  contam.  In  most  of  the  simple  tinctures,  however, 
1  pint  is  made  from  1, 2,  or  4  oz.  of  crude  drug  (in  the  case  of  cantharides 
from  ^  oz. ;  of  iodine  fi-om  ^  oz;). 

On  account  of  the  number  of  preparations,  tlie  variability  in  strength, 
mode  of  preparation  and  use,  the  tinctures  are  difficult  to  classify  satis- 
factorily. They  fall  into  two  main  groups  according  to  the  dose,  and  they 
may  be  further  subdivided  into  simple,  compound,  ammoniated,  and 
ethereal. 

The  following  table  gives  most  of  the  necessary  mformation  regarding 
them.  s.  =  simple  solution  ;  p.  =  percolation  ;  m.  =  maceration.  The 
strength  of  alcohol  given  is  that  of  the  finished  tincture. 


SIMPLE  TINCTURES 


Dos6  :  2— S  minima 

Amount              Mode  of 
per  pint  preparation 

Strength  of 
alcohol 

Tinctura  lodi 

\  OZ. 

s. 

90  per  cent. 

Dose  :  5-15  minims. 

1  OZ.  liquid  extract' 

Tinctura  Belladonnae  . 

in  15  oz.  ('05  per 
cent,  alkaloids) 

s. 

60  per  cent. 

—  Cannabis  Indicae 

1  oz.  extract 

s. 

90  per  cent. 

—  Ferri  Perchloridi 

5^  per  cent.  Fe 

s. 

25  per  cent. 

—  Nucis  Vomicae  . 

1  oz.  liquid  extract' 
in  6  (-25  per  cent, 
strychnine) 

nearly 
70  per  cent. 

—  Podophylli 

320  gr.  of  resin 

s. 

90  per  cent. 

—  Strophanthi 

\  oz. 

p. 

70  per  cent. 

—  Aconiti  ^  . 

1  oz. 

p- 

70  per  cent. 

—  Gelsemii  . 

2  oz. 

p- 

60  per  cent. 

—  Digitalis  . 

2i  oz. 

p- 

60  per  cent. 

—  Colchici  Seminis 

4  oz. 

p- 

45  per  cent. 

—  Stramonii  . 

4  oz. 

p- 

45  per  cent. 

—  Cantharidis ' 

\  oz. 

m. 

90  per  cent. 

—  Capsici 

1  oz. 

m. 

70  per  cent. 

—  Croci 

1  oz. 

m. 

60  per  cent. 

—  Cocci 

2  oz. 

3  oz. 

m. 

45  per  cent. 

—  Opii  

(0-75  per  cent. 

morphine) 

m. 

45  per  cent. 

—  Scillae 

4  oz. 

m. 

60  per  cent. 

'  Dose  for  repeated  administration,  2-,5  minims. 
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Simple  Tinctures  {continued) 


Amount 

Moile  of 

Strpnf,'tli  of 

Dose:  30-60  miriim«; 

per  pint 

preparation 

iilcoliol 

Tinctura  Tolutana  . 

2  oz. 

S. 

90  per  cent. 

—  Quulaiae  , 

1  oz. 

P- 

60  per  cent. 

—  Chiratae 

2  oz. 

P- 

60  per  cent. 

—  Cimicifugae 

2  oz. 

P- 

60  per  cent. 

—  Hamamehdis 

2  oz. 

P- 

45  per  cent. 

—  Hydrastis  . 

2  oz. 

P- 

60  per  cent. 

—  Hyoscyami 

2  oz. 

P- 

45  per  cent. 

—  Zingfiberis 

2  oz. 

P- 

90  per  cent. 

—  Buchu 

4  oz. 

P- 

60  per  cent. 

—  Cascarillae 

4  oz. 

P- 

70  per  cent. 

4  oz. 

1 

—  Cincnonae  .       ,       .  ^ 

(1  per  cent. 

p. 

70  per  cent. 

alkaloids) 

J 

—  Cinnamomi 

4  oz. 

P- 

70  per  cent. 

—  Conii 

4  oz. 

P- 

70  j)er  cent. 

—  Cubebae 

4  oz. 

P- 

90  per  cent. 

—  Jaborandi . 

4  oz. 

P- 

45  per  cent. 

4  oz. 

—  Jalapae 

{1'5  per  cent. 

70  per  cent. 

resm) 

J 

—  Krameriae  . 

4  oz. 

P- 

60  per  cent. 

—  Senegae 

4  oz. 

P- 

60  per  cent. 

—  Serpentariae 

4  oz. 

P- 

70  per  cent. 

—  Calumbae  . 

2  oz. 

m. 

uO  per  cent. 

—  Quassiae  . 

ni. 

to  pel  ceni. 

—  Sumbul 

2  oz. 

in. 

70  per  cent. 

—  Asafetidae  . 

4  oz. 

m. 

70  per  cent. 

- —  Lupuli 

4  oz. 

m. 

60  per  cent. 

—  Myrrhae 

4  oz. 

m. 

90  per  cent. 

—  Pruni  Virginianae 

4  oz. 

m. 

f  nearly 

1 60  per  cent. 

—  Aurantii 

5  oz. 

m. 

90  per  cent. 

—  Limonis 

5  oz. 

m. 

90  per  cent. 

Simple,  but  contain  some  other  ingredient : 

Tinctura    Aloes  (con- 
tains liquorice) 

—  Kino   (contains  gly- 

cerin) . 

—  Catechu  (contains 

cinnamon)  . 

—  Quininae  (made  with 

tincture  of  orange) 


5  oz. 
2  oz. 

4  oz. 
175  gr. 
Q.  sulphate 


s.  • 
s. 


45  per  cent. 

about 
50  per  cent. 

60  per  cent. 
90  per  cent. 
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The  following  simple  tinctiires  have  no  dose 


Tinctura  Arnicae 
—  Pyrethri  . 


Amount 
|)er  pint 

1  OZ. 

4  oz. 


Sloile  of 
preparation 

p. 
P- 


Strength  of 
alcoliol 

70  per  cent. 

70  per  cent. 


COMPOUND  TINCTURES 


Dose  :  5-15  minims. 

Tinctura  Chloroformi  et  Morphinae  Com- 
posita  (10  minims  contain  f  minim 
chloroform,  1  minim  tincture  of 
cannabis  inclica,  i  minim  dilute 
hydrocyanic  acid,  yt  g^'-  morphine 
hydx'ochloride.  Also  contains  cap- 
sicum, peppermint,  and  glycerin) 

Dose:  30-60  minims. 

Tinctura  Benzoini  Composita  (benzoin, 
2  oz. ;   storax,  If  oz. ;  balsam  of 


tolu,  f  oz. ;  socotrine  aloes,  160  gr. 
— in  1  pint)  ..... 

—  Camphorae     Composita    (tinctm'e  of 

opium,  585  minims ;  benzoic  acid, 
40  gr. ;  camphor,  30  gr. ;  oil  of  anise, 
30  minims  ;  60  per  cent,  alcohol,  to 
make  1  pint).  One  fluid  drachm 
contains      S^-  of  morphine 

—  Cardamomi     Composita  (cardamom 

seeds,  ^  oz. ;  caraway  fruit,  ^  oz. ; 
raisins,  freed  from  seeds,  2  oz. ;  cin- 
namon bark,  f  oz. ;  cochineal,  55  gr. ; 
60  per  cent,  alcohol,  to  make  1  pint) 

—  Cinchonae  Composita  (tincture  of  cin- 

chona, 10  oz. ;  orange  pee],  1  oz. ; 
serpentary  rhizome,  f  oz.;  cochineal, 
28  gr. ;  saffron,  55  gr. ;  70  per  cent, 
alcohol,  to  make  1  pint).  Contains 
0'5  per  cent,  alkaloids 

—  Gentianae  Composita  (gentian  root,  2  oz. ; 

bitter  orange  peel,  oz. ;  cardamom 
seeds,  ^  oz. ;  45  per  cent,  alcohol,  to 
make  1  pint)  ..... 

—  Lavandulae  Composita  (oil  of  lavender, 

45  minims  ;  oil  of  rosemary, 
5  minims ;  cinnamon  bark,  75  gr.  ; 
nutmeg,  75  gr.  ;  red  sanders  wood, 
150  gr. ;  alcohol  (90  per  cent.),  1  pint) 


Mode  of  Strength  of 
preparation  alooliol 


s.        90  per  cent. 


s.        90  per  cent. 


s.        60  per  cent. 


m.        60  per  cent. 


m.        70  per  cent. 


m.       45  per  cent. 


s.  and  m.    90  per  cent. 
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Dose : 


Compound  Tinctures  (continued) 
30-60  minims. 


Tinctura  Rhei  Composita  (rhubarb  root,  2 
oz. ;  cardamom  seeds,  ^  oz. ;  coriander 
.fruit,  :|-  oz.  ;  glycerin,  2  oz. ;  60  per 
cent,  alcohol,  to  make  1  pint)  . 

—  Sennse  Composita  (senna,  4  oz. ;  raisins, 
2  oz.;  caraway  fruit,  ^oz.;  coriander 
fruit,  i  oz. ;  45  per  cent,  alcohol,  to 
make  1  pint).  Dose  for  single  ad- 
ministration, 2-4  fl,  drachms  . 


Moile  of 
prepanition 


Strength  of 
alcohol 


54  per  cent. 


m.       45  per  cent. 


AMMONIATED  TINCTUEES 

Dose :  30-60  minims. 

Tinctura  Ergotse  Ammoniata  (ergot,  5  oz. ; 
solution  of  ammonia,  2  oz.  ;  60  per 

cent,  alcohol,  to  make  1  pint)  .       .         p.        60  per  cent. 

—  Guaiaci  Ammoniata  (guaiacum  resin, 

4  oz. ;  oil  of  nutmeg,  30  minims ; 
oil  of  lemon,  20  minims ;  strong 
solution  of  ammonia,  Ih  oz. ;  alcohol, 

to  make  1  pint)       ....         s.         90  per  cent. 

—  Opii  Ammoniata  (tincture  of  opium, 

3  oz. ;  benzoic  acid,  180  gr. ;  oil  of 
anise,  1  dr. ;  solution  of  ammonia, 

4  oz. ;  alcohol  (90  per  cent.),  to  make 
1  pint).    Contains  nearly       gr.  of 

morphine  in  each  fluid  drachm       .         s.        65  per  cent. 

—  Quininae  Ammoniata  (quinine  sulphate, 

175  gr.  ;  solution  of  ammonia,  2  oz. ; 

60  per  cent,  alcohol,  to  make  1  pint)  s.  54  per  cent. 
— ■  Valerianae  Ammoniata  (valerianrhizome, 
4  oz. ;  oil  of  nutmeg,  30  minims  ;  oil 
of  lemon,  20  minims ;  solution  of 
ammonia,  2  oz. ;  60  per  cent,  al- 
cohol, to  make  1  pint)     ...        m.        54  per  cent. 


ETHEEEAL  TINCTUEE 

Dose :  5-15  minims. 

Tinctura  Lobeliae  iEtherea  (lobelia,  4  oz. ; 

spirit  of  ether,  to  make  1  pint  .       .  p. 

The  ammonia  in  the  ammoniacal  tinctm^es  and  the  ether  in  the 
ethereal  tincture  are  of  pharmacological  importance  ;  they  play  little  or 
no  part  as  solvents. 
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Trochisci — lozenges.  Dry  tablets  made  of  gum  and 
sugar,  containing  some  medicinal  ingredient.  In  most  cases 
a  flavouring  agent  is  also  added.  The  presence  or  absence  of 
this  determmes  the  basis. 

The  Pharmacopoeia  recognises  four  bases  : 
Simple  basis  — without  flavouring  ingredient. 
Fruit  basis — flavoured  with  black-currant  paste. 
Eose  basis — flavoured  with  rose  water. 
Tolu  basis — flavoured  with  tincture  of  tolu. 

The  Pharmacopoeia  contains  seventeen  lozenges  : 

SIMPLE  BASIS 

Amount  of  active  ingredient 
in  eacli 

Trochiscus  Catechu      .       .       .    1  gr. 

—  Ferri  Redacti   .       .       .       ■    1  gr. 

—  Santonini  .       .       .       .       .    1  gr. 

EOSE  BASIS 

Trochiscus  Potassii  Chloratis       •    3  gr. 

—  Sodii  Bicarbonatis    .       .       .    3  gr. 

1 bismuth  oxycarbonate,  2  gr. 
magnesium  carbonate,  2  gr. 
calcii^m  carbonate,  4  gr. 

FEUIT  BASIS 


Trochiscus  Acidi  Benzoici 

—  Acidi  Tannici  . 

—  Ipecacuanhas 

—  Eucalypti  Gummi 

—  Krameriae  . 

—  Krameriae  et  Cocainae 


1  gr. 

1  gr.  of  extract 

1  gr.  extract ;       gr.  cocaine 
hydrochloride 

—  Guaiaci  Resinae        .       .       .    3  gr. 


fifr. 


i  gr- 


TOLU  BASIS 

Trochiscus  Morphinae    .       .       .    ^5  gr.  morphine  hydrochloride 

—  Morphinae  et  Ipecacuanhae      .    ^  gr.  morphine  hydrochloride, 

T5  gr.  ipecacuanha  root 

—  Acidi  Carbolici .       .       .       .    1  gr. 

Trochiscus  Sulphuris  is  prepared  according  to  a  somewhat  different 
formula  from  that  of  tlic  other  lozenges.  Each  contains  of  precipitated 
sulphur,  5  gr. ;  acid  potassium  tartrate,  1  gr.  ;  sugar,  8  gr.  ;  gum  acacia, 
1  gr. ;  tincture  of  orange,  1  minim  ;  rmicilage  of  acacia,  1  minmi. 
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Unguenta— ointments.  Semi-solid  preparations  for  ex- 
ternal application  made  of  a  fatty,  waxy,  or  paraffin  basis, 
and  usually  containing  some  other'  medicinal  ingredient. 
Most  of  the  ointments  are  made  with  lard,  oil,  or  hard  and 
soft  paraffins.  Two  (conium,  hamamelis)  are  made  with 
hydrous  wool  fat  (lanolin),  because  this  mixes  best  with 
watery  substances. 

Paraffins  possess  one  advantage  over  lard  in  that  they  do  not  go 
rancid.  They  are,  however,  not  absorbed  so  readily,  and  consequently 
are  best  retained  for  substances  which  are  not  required  to  penetrate 
deeplj'. 

The  ointments  are  prepared  by  shuple  mixture,  usually  by  rubbing 
the  ingredients  together  until  the  product  assumes  a  smooth,  uniform 
consistence.  Occasionally  some  of  the  constituents  [e.g.  Avax,  spermaceti) 
have  to  be  melted  previously,  and  in  a  few  instances  (potassium  iodide 
phenol,  and  the  alkaloidal  ointments)  a  solvent  is  used  to  dissolve  the 
active  substance.    Tlie  lard  used  in  most  cases  is  benzoated  lard,  because 


Bases  :  1  in  5 

Ungt.  Aquae  Rosae 

—  Cetacei 

—  Paraffini 

8  in  30 
Ungt.  Resinae 


1  in  2 

Ungt.  Hydrargyri  Ungt.  Hydrargyri  Co. 

1  in  4 
Ungt.  Hydrargyri 
Oleatis 


Ungt.  Glycerini  Plumbi 
3  in  10  Subacetatis  (p) 

Ungt.  Zinci 

2  in  11^ 
Ungt.  Staphisagriae 

12  in  62 
■ —  Capsici 
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this  keeps  better  than  pm-e  lard.  The  hard  and  soft  parafHns  of  the 
rharmacopojia  are  respectively  too  hard  and  soft  for  general  use  as  oint- 
ment bases,  hence  a  mixture  of  the  two  is  official  as  Unguentum'  Paraffini. 
This  consists  of  hard  paraffin  3,  soft  paraffin  7,  but  the  proportions  may 
be  varied  to  meet  the  exigencies  of  climate  and  prevailing  temperature. 
The  Pharmacopoeia  states  that  '  when  Paraffin  Ointment  is  used  as  the 
basis  of  white  ointments  it  should  be  prepared  with  the  white  variety  of 
Soft  Paraffin  ;  and  when  used  in  coloured  ointments  it  should  be  prepared 
with  the  yellow  variety  of  Soft  Paraffin.' 

In  India  and  the  Colonies,  more  or  less  indurated  krd,  prepared  suet, 
yellow  beeswax,  or  white  beeswax  may  be  used  to  give  proper  consistence 
to  ointments,  providing  that  the  official  proportion  of  the  active  ingredient 
is  maintained. 

There  are  forty-four  ointments  official  in  the  Pharmacopoeia.  The 
following  table  gives  the  strength  of  the  active  ingredients  and  most  of 
the  information  it  is  necessary  to  know  concerning  them.  Those  oint- 
ments most  closely  associated  in  chemical  composition  will  be  found 
nearest  together  either  horizontally  or  vertically  ;  p  =  paraffin  basis;  the 
rest  (except  the  bases)  have  a  lard  basis. 


1  in  10 


1  in  25 
Ungt.  Cocainae 


1  in  50 
Ungt.  Aconitinae 


gi.  -^^conm^ae^ 
Atropinae  ^Alkaloidal 
Veratrinffi      i  omtments 


Ungt.  Creosoti  (p) 

—  Eucalypti  (p) 

—  Acidi  Borici  (p) 

—  lodoformi  (p) 

—  Plumbi  lodidi  (p) 

—  Potassii  lodidi  (p) 

—  Sulphuris 

—  Hydrarg.  Oxidi 

Rubri  (p) 

—  Hydrargyri  Am- 

moniati  (p) 

—  Hydrargyri  Sub- 

chloridi  (p) 

—  Plumbi  Carbonatis 

(P) 


Ungt.  Acidi  Carbolici  (p) 

—  lodi 

—  Sulphuris  lodidi 

—  Hydrarg.  lodidi  Rubri 


Ungt,  Acidi  Salicylici  (p) 


—  Hydrarg.  Oxidi  Flavi  (p) 


—  Plumbi  Acetatis  (p) 


—  Cantharidis 


—  Chrysarobini 
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Ointments  with  a  special  mode  of  Preparation  or  a  special 

Basis. 

Ungt.  Conii. — Snccus  Conii,  2  oz. ;  evaporate  to  }  oz. ;  mix  with 
liydi'ous  wool  fat,  f  oz. 

—  Hamamelidis. — Liquid  extract,  ^  oz. ;  mix  with  hydrous  wool  fat, 

2^  oz. 

—  Belladonnae. — Liquid  extract,  2  oz.  ;  evaporate  to  ^  oz. ;  mix  witii 

benzoated  lard,  2^  oz.  (contains  "6  per  cent,  allcaloids). 

—  Picis  Liquidse. — -Tar,  5  oz. ;  yellow  beeswax,  2  oz. 

—  Hydrargyri  Nitratis. — Mercury,  1  oz.  ;  nitric  acid,  3  oz.  ;  dissolve 

without  heat ;  add  gradually  to  lard,  4  oz.  ;  olive  oil,  7  oz.,  pre- 
viously mixed  and  heated  to  143'3°C. 

Ungt.  Hydrargyri  Nitratis  Dilutum, — 1  in  5  (p).- 

—  Zinci  Oleatis.— Zinc  sulphate,  2  oz. ;  hard  soap,  4  oz. ;  dissolve  in 

water  and  mix ;  double  decomposition  occurs  ;  mix  the  zinc 
oleate  with  an  equal  weight  of  soft  paraffin. 

Yina  —  wines.  Liquids  obtained  by  fermenting  grape 
juice  (Vinum  Xericum)  or  a  saccharine  solution  containing 
bitter  orange  peel  (Vinum  Aurantii),  or  these  containing  some 
medicinal  ingredient.  The  latter  are  similar  preparations  to 
tinctures ;  they  differ  in  being  made  with  wine  in  place  of 
alcohol. 


There  are  eight  official : 

Simple  wines : 

Vinum  Aurantii 

—  Xericum  (sherry) 

Medicated  wines  : 

(a)  Made  from  sherry, 

Vinum  Antimoniale 


—  Ipecacuanhae 


No  official  dose ;  only  used  to  prepare 
the  medicated  wines. 


—  Colchici 


—  Ferri 


(b)  Made  from  orange  wme. 
Vinum  Ferri  Citratis 
—  Quininae  . 


Streugtli 

2  gr.  tartar  emetic 
in  1  oz. 

1  oz.  liquid  extract 
in  20  oz. 

4  oz.  colchicum 
corm  in  20  oz. ; 
macerate 

1  oz.  iron  wire  in 
20  oz. ;  macerate 
30  days  (see  page 
167) 

1  gr.  in  1  dr. 
1  gr.  quinine  hydro- 
chloride in  1  oz. 


Dose 

10-30  minims 
(emetic  dose, 
2-4  fl.  dr.) 

10-30  minims 
(emetic  dose, 
4-6  fl.  dr.) 

10-30  minims 


1-4  fl.  drachms 


1-4  fl.  drachms 
4^-1  fl.  ounce 
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A  Phabjiacopceia  does  not  require  absolute  purity  in  all  its 
drugs.  In  the  case  of  manufactured  substances  this  is 
difficult  to  attain.  Traces  of  chlorides  and  sulphates,  for 
example,  are  very  difficult  to  remove  from  many  inorganic 
salts.  Their  removal  entails  a  considerable  amount  of  labour 
and  corresponding  increase  in  price  without  corresponding  bene- 
fit, since  their  presence  is  of  no  pharmacological  importance. 
A  Pharmacopoeia  does,  however,  insist  on  its  drugs  being,  as 
a  rule,  the  purest  commercially  obtainable,  and  with  this  end 
in  view  it  inserts  certain  tests  to  which  the  drug  must  con- 
form. These  tests  for  manufactured  substances  are  qualita- 
tive and  often  quantitative.  The  qualitative  tests  include  (a) 
tests  to  prove  the  identity  of  the  drug  ;  (b)  tests  to  prove  the 
absence  or  limit  of  impurities.  Potassium  acetate  may  be 
taken  as  an  example.  The  Pharmacopoeia  says  :  '  It  yields  the 
reactions  characteristic  of  potassium  and  of  acetates,  and 
should  yield  no  characteristic  reaction  with  the  tests  for  lead, 
copper,  arsenium,  iron,  aluminium,  calcium,  magnesium,  car- 
bonates, or  sulphides,  and  only  the  slightest  reactions  with 
the  tests  for  chlorides  or  sulphates.'  This  terminology,  with 
slight  variations,  is  repeated  in  nearly  all  the  descriptions  of 
metallic  salts.  The  characteristic  tests  for  the  various  ions 
are  given  in  the  Appendix  to  the  Pharmacopoeia,  and  are 
probably  familiar  to  the  student.  Less  familiar  tests  are  in- 
cluded in  the  description  of  each  drug. 

The  impurities  in  a  manufactured  drug  are  usually  the 
substances  from  which  it  has  been  made  or  the  impurities 
already  present  in  these.  Intentional  adulteration,  with  few 
exceptions  (musk,  saffron),  is  uncommon.  Drugs  may,  how- 
ever, deteriorate  by  keeping,  e.cj.  oxides  may  be  converted  into 
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carbonates,  or  carbonates  into  oxides,  or  a  deliquescent  drug 
may  take  up  water,  or  a  preparation  containing  a  volatile 
substance  may  diminish  in  strength.  The  first-named  changes 
can  be  detected  qualitatively  ;  the  last  quantitatively. 

The  quantitative  tests  ensure  the  drug  being  up  to  a  certain 
standard  strength.  They  are  included,  if  possible,  wherever 
necessary,  and  are  gravimetric  or  volumetric.  In  many  cases 
a  certain .  latitude  is  allowed,  because  the  commercial  drug 
may  contain  small  quantities  of  innocuous  impurities  or  a 
slight  variable  quantity  of  water,  &c.  Thus  in  the  case  of 
potassium  iodide  the  Pharmacopoeia  states  that '  each  gramme 
should  require  for  complete  precipitation  not  less  than  59*5 
nor  more  than  61*9  cubic  centimetres  of  the  volumetric 
solution  of  silver  nitrate.'  A  gramme  of  pure  potassium  iodide 
should  require  60*7  c.c.  of  the  silver  nitrate  solution,  which  is 
the  mean  of  the  pharmacopoeial  limits.  A  higher  value  than 
61*9  would  mean  a  larger  quantity  of  chlorides  and  bromides 
than  the  Pharmacopceia  allows  ;  a  lower  number  than  59*5 
indicates  an  unnecessarily  large  quantity  of  impurities  unaffect- 
ing  silver  nitrate.  In  other  cases  the  latitude  is  allowable 
because  the  substance  decomposes  or  volatilises  on  keeping. 
Sweet  spirit  of  nitre,  for  example,  should  give,  when  freshly 
prepared  and  treated  in  the  manner  described  in  the 
Pharmacopoeia,  '  at  least  6^,  but  not  more  than  7,  volumes  of 
nitric  oxide  gas,  corresponding  to  at  least  2^  parts  by  weight 
of  ethyl  nitrite  in  100  parts  by  weight  of  the  spirit ;  and  even 
after  it  has  been  kept  some  time,  and  the  vessel  containing  it 
has  occasionally  been  opened,  it  should  yield  not  much  less 
than  5  times  its  volume  of  the  gas,  corresponding  to  nearly 
2  per  cent,  by  weight  of  ethyl  nitrite  or  a  minimum  of  1  f  per 
cent.'  In  the  case  of  powerfully  active  substances  variations 
are  not  allowed.  Thus  the  diluted  hydrocyanic  acid,  although 
very  volatile,  must  conform  to  a  2  per  cent,  standard. 

These  examples  will  suffice  to  show  the  meaning  of 
pharmacopoeial  purity.  The  intention  of  the  pharmacopoeial 
authorities  is  to  ensure  a  high  standard  which  can  easily  be 
obtained  commercially,  and  can  be  maintained  by  careful 
keeping,  and  in  all  cases  to  ensure  the  absence  of  substances 
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likely  to  have  a  deleterious  effect  when  the  drug  is  used  in 
medicine.  In  a  few  cases  the  pharmacoposial  standard  is  un- 
doubtedly too  high  ;  in  some  it  is  too  low. 

In  the  following  descriptions  of  inorganic  drugs  mention 
will  be  made  only  of  the  impurities  which  are  allowed,  the 
absence  of  all  others  is  assumed ;  and  only  the  results  of  such 
quantitative  tests  as  are  of  importance  will  be  given.  For 
the  method  employed  the  student  is  referred  to  the  Pharma- 
copoeia. 

The  purely  organic  drugs  are  not,  in  the  majority  of 
cases,  supplied  with  a  quantitative  test  in  the  true  sense  of 
the  term.  This,  however,  except  in  a  few  instances,  is  un- 
necessary, as  the  melting  or  boiling  points  of  these  substances 
are  a  sufficient  guarantee  of  their  purity.  Tests  are  given  to 
show  the  absence  of  the  most  likely  impurities  ;  and  the 
amount  of  ash  left  after  combustion,  showing  the  absence  or 
limit  of  inorganic  impurity,  is  also  frequently  given. 

The  crude  vegetable  and  animal  drugs  are  more  difficult  to 
define.  The  Pharmacopoeia  gives  the  animal  or  plant  from 
which  they  are  derived,  or  supposed  to  be  derived,  and  a  de- 
scription sufficient  for  their  identification.  In  only  a  few  in- 
stances, to  be  referred  to  directly,  is  any  standard  imposed. 
This  is  owing  to  our  ignorance  of  the  chemistry  of  the  active 
ingredients,  or  to  the  difficulty  or  uncertainty  of  the  assay  pro- 
posed. The  only  guarantee  of  uniformity  insisted  upon  is  the 
mode  of  collecting.  In  the  case  of  vegetable  drugs  this  may 
be  from  cultivated  plants  and  at  definite  times  of  the  year. 
This  is  due  to  the  fact  that  at  certain  times  and  on  certain  soils 
some  plants  contain  more  of  the  active  medicinal  agent  than 
at  other  times,  or  under  other  conditions. 

Thus  belladonna  has  the  largest  percentage  of  alkaloids  during  the 
time  of  flowering,  and  the  Pharmacopoeia  consequently  recommends  that 
the  fresh  leaves  and  branches  (included  under  Belladonnfe  Folia)  should 
1)C  '  collected  when  the  plant  is  in  flower.'  The  most  striking  case  of 
altered  conditions  influencing  the  activity  of  a  plant  is  that  of  hemp. 
Grown  in  an  ordinary  way  in  temperate  climates  it  yields  a  strong  fibre 
fmd  no  medicinal  product,  whereas  cultivated  with  certain  precautions  in 
tropical  or  sub-tropical  countries  it  yields  no  fibre  of  value,  but  exudes  a 
powerful  narcotic  resinous  substance. 
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These  recommendations  of  the  Pharmacopoeia,  although 
tending  towards  uniformity,  are  insufficient  to  procure  a  uni- 
form product.  Drugs  of  very  indifferent  quahty,  or  drugs  dete- 
riorated by  age,  may  conform  to  pharmacopoeial  requirements 
and  yet  may  contain  comparatively  little  of  the  active  ingre- 
dient of  the  drug.  The  preparations  of  crude  drugs  have  indeed 
been  found  to  vary  enormously  in  pharmacological  activity. 

In  the  case  of  certain  active  drugs  this  variability  is 
avoided  by  standardising  their  preparations.  This  consists 
in  determining  the  amount  of  active  ingredients  during  the 
making  of  the  preparation,  and  so  adjustmg  the  final  pro- 
duct that  it  shall  contam  a  definite  proportion  of  these.  It  is 
applied  mainly  to  preparations  containing  active  alkaloids, 
and  to  a  few  others.  It  is  only  partially  satisfactory,  since  in 
some  cases,  owing  to  the  difficulty  of  separating  the  alkaloids, 
the  preparations  are  made  to  contam  a  certain  proportion  of 
'  total  alkaloid,'  although  this  may  contain  varying  proportions 
of  several  alkaloids,  all  of  them  not  of  equal  pharmacological 
value.  In  the  case  of  many  vegetable  drugs  so  little  is  known 
of  the  active  ingredient  that  standardisation  is  impossible.  In 
some  cases  the  active  principle  has  been  isolated,  and  it  would 
seem  advisable  to  use  this  in  therapeutics.  In  other  cases  the 
active  principle  has  not  been  isolated,  or  it  cannot  be  obtained 
commercially.  In  such  cases,  fortunately  few,  pharmacological 
standardisation  is  alone  satisfactory. 


STANDAEDISED  PREPAEATIONS 

The  preparations  which  are  standardised,  and  the  pre- 
parations made  from  them  which  are  of  necessity  standardised, 
are  as  follows  :  * 

Percentage  of  active  ingredient 
Extractum  Opii        .       •       .  20-00   per  cent,  morphine 

Extractum  Opii  Liquidum  .  -75  per  cent.  „ 
Tinctura  Opii  .  .  •  .  '75  per  cent.  „ 
Linimentum  Opii  .  .  '37  per  cent.  „ 
Tinctura  Opii  Ammoniata  .  -11  per  cent.  ,, 
Tinctura  CamphorfE  Com- 

posita  "046  per  cent.  „ 
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[Opium  used  for  making  other  (solid)  preparations  is 
itself  standardised  to  contain,  when  dried,  9*5  to  10"5  per  cent, 
of  morphine.] 

Extractum  Belladonna  Liqui- 

dum  .       .       .       ,     -75  per  cent,  total  alkaloids 

of  root 

Extractum  Belladonnse 

Alcoholicum  .  .1-0  per  cent.  „ 
Unguentum  Belladonnse  -6  per  cent.  ,, 
Emplastrum  Belladonnie  -5  per  cent.  ,, 
Linimentum  Belladonnse  -37  per  cent.  „ 
.  Tinctura  Belladonnse  .  -05  per  cent.  ,, 
Suppositoria  Belladonnse  .    -^^-q  gr.  „  in  each 

Extractum  Nucis  Vomicse  Liqui- 

dum    .....   1-5  per  cent,  strychnine 
Extractum  Nucis  Vomicae   5-0  per  cent.  ,, 
Tinctura  Nucis  Vomicse    .      -25  per  cent.  „ 
Extractum  Cinchon^e  Liquidum   5-0  per  cent,  total  alkaloids 
Tinctura  Ciachonse  .       .       .1-0  per  cent. 
Tinctura  Cinchonse  Com- 

posita  ....      -5  per  cent.  „ 
Extractum  Ipecacuanhse  Liqui- 
dum  2-0  to  2-5  per  cent,  total 

alkaloids 

Acetum  Ipecacuanhse       .     -1  per  cent.  „ 
Vinum  Ipecacuanhse       .     -1  per  cent.  „ 
Tinctura  Jalapse      .       .       ,1-5  per  cent,  resin 
Aqua  Laurocerasi    .       .       .     -1  per  cent,  hydrocyanic 

acid 

Certain  other  preparations,^  e.gr.  Extractum  Pareira3  Liquidum  which 
must  contain  one-quarter  of  its  weiglit  of  extractive  matter,  may  also  be 
regarded  as  standardised  preparations,  but  they  are  not  of  sufficient 
importance  to  merit  consideration  liere.  Preparations  containing  synthe- 
tical substances,  such  as  Spiritus  iEtheris  Nitrosi  which  must  contain 
If  to  2|  per  cent,  by  weight  of  ethyl  nitrite,  are  not  spoken  of  as  being 
standardised.  This  term  is  limited  to  preparations  of  crude  vegetable 
drugs. 

The  Process  of  Standardisation. — The  only  process  of 
standardisation  that  need  be  considered  is  that  of  preparations 
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containing  alkaloidal  principles.  In  these  preparations  a 
general  method  is  discernible,  although  the  details  of  the 
process  differ  in  each  instance.  This  general  method  de- 
pends upon  the  fact  that  the  alkaloids  themselves  are  practi- 
cally insoluble  in  water  and  soluble  in  organic  solvents, 
while  the  salts  of  the  alkaloids  are  soluble  in  water  and  in- 
soluble in  most  organic  solvents.  If  therefore  we  make 
alkaline  an  aqueous  mixture  of  the  drug  so  as  to  obtain  the 
alkaloids  in  the  basic  form,  add  an  organic  solvent  in- 
soluble or  practically  insoluble  in  water,  say  chloroform,  and 
shake  up  in  a  closed  vessel,  the  alkaloids  (and  other  substances 
— resins,  fats,  &c.)  are  dissolved  by  the  chloroform,  and  this, 
on  standing,  separates  from  the  watery  portion,  with  which  it 
is  immiscible.  If  the  chloroform  solution  be  separated  and 
mixed  with  water  to  which  some  acid  has  been  added,  and 
shaken,  the  alkaloids  are  converted  into  alkaloidal  salts  by  the 
acid,  and  these,  being  msoluble  in  the  organic  solvent  and 
soluble  in  the  water,  go  into  solution  in  the  latter.  The 
resinous  and  fatty  matters  are  insoluble  in  dilute  acid,  and 
therefore  remain  behind  in  the  chloroform.  If  the  aqueous 
solution  be  now  made  alkaline,  and  shaken  up  with  chloro- 
form, the  alkaloids,  almost  free  of  extraneous  matter,  will  go 
into  solution,  and  on  allowing  the  chloroform  to  evaporate  will 
remain  behind  as  a  residue.  If  a  definite  amount  of  the  drug 
or  preparation  was  originally  taken,  we  can  obtain  the  per- 
centage of  alkaloids  present  by  drying  and  weighing  this 
residue.  As,  however,  the  residue  may  not  be  pure  alkaloid, 
it  is  usual  to  titrate  this  and  determine  the  quantity  of  base 
present.  This  is  easily  done  by  dissolving  the  residue  in 
slight  excess  of  decinormal  acid,  and  determining  the  un- 
combined  acid  by  titrating  with  centinormal  alkali. 

In  practice  the  process  is  somewhat  more  complex  tlian  that  de- 
scribed. The  whole  of  the  alkaloid  cannot  be  extracted  from  one 
solution  by  once  shaking  with  another  solution,  and  therefore  this 
process  is  generally  repeated  three  times.  As  an  example  of  the 
method  of  standardising  preparations  the  pharmacopoeial  description 
for  standardising  Extractum  Belladonnse  Liquidum  may  be  taken. 
'  Introduce  10  cubic  centimetres  into  a  separator,  add  10  cubic  centi- 
metres of  chloroform,  50  cubic  centimetres  of  water,  and  a  decided 
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excess  of  solution  of  ammonia ;  agitate ;  set  aside ;  separate  the  chloro- 
formic  solution.  Twice  repeat  the  agitation  with  chloroform  and  the 
separation.  Shake  the  mixed  chloroformic  solutions  with  5  cubic 
centimetres  of  diluted  sulphuric  acid,  mixed  with  twice  its  volume  of 
warm  water  ;  separate  the  chloroformic  liquid  and  repeat  the  agitation 
with  acidulated  water.  Wash  the  mixed  acid  liquids  with  3  cubic 
centimetres  of  chloroform ;  then  agitate  with  10  cubic  centimetres  of 
chloroform  and  an  excess  of  solution  of  ammonia.  Separate  the  chloro- 
formic solution;  twice  repeat  the  agitation  with  chloroform  and  the 
separation ;  wash  the  mixed  chloroformic  solutions  with  5  cubic  centi- 
metres of  water  containing  one  drop  of  solution  of  ammonia ;  draw  off 
the  chloroformic  layer  into  a  counterpoised  dish  ;  evaporate  on  a  water- 
bath  ;  dry  the  residue  below  100°C.  ;  weigh.  Dissolve  the  residue  in  10 
cubic  centimetres  of  a  decinormal  solution  of  hydrochloric  acid  and  add 
centinormal  solution  of  soda  until  the  liquid  is  neutral,  using  Tincture  of 
Cochineal  as  an  indicator.'    The  method  of  calculation  is  then  given. 

A  similar  procedure  with  certain  modifications  is  used  in  standardising 
preparations  of  nux  vomica  and  ipecacuanlia.  In  the  case  of  ipecacuanha, 
colouring  and  other  objectionable  matter  is  first  precipitated  by  means  of 
lead  subacetate.  In  standardising  liquid  extract  of  nux  vomica,  solution 
of  potassium  ferrocyanide  is  added  to  the  acidvdated  solution  to  precipitate 
the  strj^chnine  (brucine  being  left  in  the  solution).  The  precipitate  after 
washing  is  transferred  to  a  percolator,  decomposed  with  solution  of 
ammonia,  and  the  strychnme  taken  up  with  chloroform.  After  separating 
the  chloroformic  solution  the  chloroform  is  evaporated  off  and  the  residual 
strychnine  dried  and  weighed. 

For  the  preparations  of  cinchona,  benzolated  amylic  alcohol,  solution 
of  potassium  hydroxide  and  diluted  hydrochloric  acid  are  used.  Cinchona 
bark  itself  is  somewhat  differently  standardised,  sodium  potassium  tartrate 
being  added  towards  the  end  of  the  operation  to  precipitate  the  tartrates 
of  quinine  and  cinchonidine.  This  separation  is  necessary,  as  at  least 
half  of  the  total  alkaloids  must  consist  of  quinine  and  cinchonidine. 

Opium  and  its  preparations  are  standardised  differently,  owing  to  the 
difference  of  solubihty  of  morphine  from  that  of  most  other  alkaloids. 
Freshly  slaked  lime  and  water  are  added  and  the  whole  triturated.  The 
morphine  in  the  filtrate  from  this,  after  the  addition  of  ether  and  a  little 
alcohol,  is  precipitated  by  means  of  ammonium  chloride.  The  precipitate 
is  washed  with  morphiuated  water,  dried  and  titrated. 
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INOKGANIC  SUBSTANCES 


NON-METALS  AND  THEIE  COMPOUNDS 

WATEE 

Tpie  only  water,  apart  from  the  medicated  waters  already 
described,  recognised  by  the  Pharmacopo-ia,  is  distilled  water, 
but  any  good  potable  water  may  be  employed  in  making 
preparations  which  are  distilled  during  the  process. 

Aqua  Destillata.— Water  obtained  by  distilling  any 
good  potable  water. 

Characters. — The  Pharmacopceia  describes  it  as  '  colour- 
less, tasteless,  and  odourless,'  and  gives  tests  to  show  that  it 
contains  not  more  than  traces  of  dissolved  solids  or  organic 
matter,  no  appreciable  acid  or  alkaline  substances,  and  not 
more  than  0*005  part  of  ammonia  per  million  parts. 

Pharmacology. — Its  action  is  that  of  a  hypotonic  solution 
(see  page  100). 

Ordinary  water  is  used  for  a  large  number  of  purposes. 
It  is  employed  to  apply  heat  or  cold,  as  fomentations,  com- 
presses, &c.,  to  certain  parts,  or  as  baths  to  the  whole  of  the 
body.  It  is  taken  internally  to  dilute  the  blood  when  this  is 
overcharged  with  useless  and  poisonous  products  (as  in  acute 
and  chronic  Bright's  disease,  gout,  and  allied  conditions), 
and,  by  the  diuresis  it  excites,  to  aid  in  their  elimination. 
For  this  purpose  distilled  water  is  somewhat  better  than  most 
natural  potable  waters. 

Large  doses  of  warm  water  produce  nausea  and  vomiting 
in  many  people,  and  may  be  used  in  some  circumstances  as 
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an  emetic.  The  sipping  of  hot  water  acts  as  a  gastric 
sedative. 

Distilled  water  is  most  largely  used  as  a  diluent  in  pre- 
paring mixtures,  lotions,  &c. 

ACIDS 

The  pharmacological  action  of  acids,  qua  acids,  is  depen- 
dent upon  their  capacity  for  being  ionised,  their  capability  of 
neutralising  bases,  and  in  some  cases  their  avidity  for  water 
and  power  of  coagulating  albumen.  These  various  factors 
are,  to  some  extent,  independent. 

When  acids  are  dissolved  in  water  they  are  dissociated 
into  their  respective  ions.  This  dissociation  varies  in  the 
different  acids  and  with  the  concentration  of  the  solution. 
(It  is  also  modified  by  the  presence  of  other  substances.) 

"With  moderately  weak  solutions  (about  seminormal)  the  common 
acids,  relative  to  hydrochloric  acid,  which  is  one  of  the  most  easily  dis- 
sociated, assume  the  following  order :  hydrochloric  and  nitric  acids, 
100  ;  sulphuric  acid,  65  ;  ortho-phosphoric  acid,  7 ;  tartaric  acid,  2  ;  acetic 
acid,  0-4.  With  more  dilute  solutions  the  numbers  gradually  approxi- 
mate until  (at  about  a  thousandth  normal)  they  approach  imiformity. 

The  acidity  of  an  acid  solution  and  the  astringent  effect  it 
produces  when  applied  to  tissues  are  due  to  the  hydrogen-ion  ; 
consequently  those  acids  which  most  easily  dissociate  in 
moderately  weak  solutions  possess  the  most  marked  astrin- 
gent action  in  solutions  of  the  same  molecular  strength. 

The  student  must  be  careful  to  distinguish  betAveen  molecular  and 
percentage  strengths.  Solutions  of  the  same  percentage  strength  of 
ordinary  commercial  acids  do  not  follow  the  order  given  above  either  as 
regards  acidity  or  astringency.  Apart  from  the  difference  in  molecular 
weight,  the  commercial  acids  vary  considerably  in  the  percentage  of  pure 
acid  they  contain.  Thus  commercial  sulphuric  acid  contains  98  per  cent, 
of  hythogon  sulphate,  and  hydrochloric  acid  32  per  cent,  of  hydrogen 
chloride ;  hence  in  equal  percentage  solutions  the  former  acid,  notwith- 
standing its  inferior  dissociability,  is  the  more  powerful  acid  of  the  two. 

The  pharmacological  action  of  a  solution  of  an  acid,  how- 
ever, like  all  other  substances  which  dissociate  in  solution,  is 
dependent  on  both  (or  all)  its  ions.    If  the  anions  have  little 
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pharmacological  action  (as  sulphate-ion)  the  action  of  the 
hydrogen-ion  preponderates,  and  a  pure  or  almost  pure  acid 
action  results.  If,  however,  the  anions  are  pharmacologically 
active,  the  acid  action  becomes  less  important,  and,  as  in  the 
case  of  hydrocyanic  acid  (which,  however,  dissociates  only  to 
a  slight  degree)  may  become  negligible.  But  whatever  the 
acid  may  be  (excluding  a  few  cases  in  which  there  is  a 
modifying  anion)  the  same  number  of  hydrogen-ions  in  the 
same  amount  of  solution  always  exert  the  same  local  astrin- 
gent action  if  applied  under  the  same  conditions.  The  local 
astringent  action  of  most  acid  solutions,  in  other  words,  is 
due  to  the  hydrogen-ions  they  contain. 

This  power  of  dissociation  (and  the  local  astringent 
action)  must  not  be  confounded  with  the  ability  of  acids  to 
neutralise  bases.  This  action,  it  is  true,  is  dependent  on  the 
hydrogen-ions  neutralising  the  hydroxyl-ions  of  the  base; 
but  in  the  case  of  organic  acids,  for  example,  the  degree  of 
dissociation  of  which  is  small,  the  hydrogen-ions  in  solution 
are  comparatively  few.  As  these  are  neutralised,  however, 
more  hydrogen-ions  are  liberated,  and  neutralisation  continues 
until  the  hydrogen-ions  of  the  acid,  or  the  hydroxyl-ions  of 
the  base,  are  satisfied.  Such  acids,  therefore,  may  possess 
comparatively  little  astringency,  but  considerable  power  of 
neutralising  bases. 

The  pharmacopoeial  acids  may  be  divided  into 

{a)  Acids  possessing  an  almost  pure  acid  character, 
i.e.  acids  containing  innocuous  anions.  And  these  may 
be  further  subdivided  into 

(i.)  inorganic  acids  which  are  easily  dissociated  and 
hence  exert  a  powerful  acid  action. 

Sulphuric  acid,   nitric  acid,    hydrochloric  acid, 
nitro-hydrochloric  acid,  phosphoric  acid.  Chromic 
acid,  although  possessing  other  actions,  is  most  closely 
associated  with  this  group, 
(ii.)  Organic  acids,   less  easily  dissociated,  hence 
weaker.    Glacial  acetic  acid,  acetic  acid,  lactic  acid, 
tartaric  acid,  tannic  acid,  gallic  acid. 
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{b)  Acids  with  anions  possessing  a  specific  effect.  Boric 
acid,  benzoic  acid,  salicylic  acid,  sulphurous  acid  (all  anti- 
septic) ;  hydrobromic  acid  (possessing  a  depressant  action 
on  the  nervous  system)  ;  hydrocyanic  acid  and  arsenious 
acid  (powerfully  poisonous  and  possessing  scarcely  any 
acid  action).  [Carbolic  acid,  being  a  phenol,  will  be  con- 
sidered later  (p.  234).] 

(c)  Acids  insoluble  in  water,  hence  remaining  undis- 
sociated  in  it.  They  consequently  possess  no  astringent 
action.    Oleic  acid  is  the  only  one  official. 

The  common  inorganic  acids  of  the  British  Pharmacopceia 
are  clear,  colourless,  or  almost  colourless  liquids.  As  already 
stated,  they  differ  considerably  in  strength  of  pure  acid.  The 
dilute  forms  of  the  commercial  acids  (acida  diluta),  however, 
are  made  of  approximately  the  same  acid  strength  (1  gramme 
requiring  for  neutralisation  2  to  3  c.c.  normal  NaOH)  ; 
therefore  their  dose  is  the  same.  When  neutralised,  all 
acids  give  the  test  for  the  anion.  They  should  contain  no 
metallic  impurities  (lead,  arsenic,  copper,  &c.),  and  no  other 
negative  radicles  except  traces  of  some  which  are  incidental 
to  their  preparation.  The  liquid  inorganic  acids,  except 
phosphoric  acid  which  is  converted  into  meta-phosphoric 
acid,  should  yield  no  residue  on  evaporation. 

Pharmacological  action  of  an  acid  [group  (a)].  Applied 
to  mucous  membranes  or  denuded  surfaces,  dilute  acid  solu- 
tions act  as  astringents,  i.e.  they  draw  together  the  super- 
ficial tissue  by  neutralising  the  alkalinity  of  the  cells  and 
secretions  and  modifying  their  albuminous  contents.  This  is 
accompanied  by  transient  smarting  pain  owing  to  irritation 
of  the  sensory  nerve-endings.  Under  the  astringed  layer 
the  tissues  are  irritated  to  a  greater  or  less  degree,  and  more 
or  less  so-called  '  reaction  '  (increased  blood-supply,  &c.)  is  set 
up.  Continued  application  of  weak  solutions,  or  the  applica- 
tion of  a  stronger  solution,  causes  sufficient  irritation  to  pro- 
duce inflammation.  The  action  of  most  official  organic  acids 
does  not  pass  beyond  this  stage.    The  concentrated  inorganic 
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acids  (except  phosphoric  acid)  have  a  more  powerful  action. 
They  precipitate  albumen,  abstract  water  from  the  tissues  on 
account  of  their  affinity  for  this  substance,  and  thereby  act  as 
caustics.  In  most  cases  the  precipitated  albumen  is  soluble  in 
excess  of  acid,  and  therefore  these  acids  tend  to  produce  a 
somewhat  diffuse  effect.  During  diffusion  they  are  gradually 
neutralised  by  the  albumen  and  the  alkalinity  of  the  tissues, 
and  their  effect  terminates  in  an  irritant  action  on  the  under- 
lying parts. 

Applied  to  the  skin,  weak  acid  solutions  have  a  very  mild 
astringent  action,  strong  acids  a  limited  caustic  action.  • 

When  taken  by  the  mouth,  weak  acids  exert  an  astringent 
effect  on  the  mucous  membrane  and  '  edge  the  teeth.'  They 
have  a  characteristic  acid  taste  and  produce  reflex  salivation. 
In  the  stomach  they  increase  the  acidity  (or  diminish  the 
alkalinity)  of  the  gastric  contents,  but  produce  no  other  note- 
worthy action.  To  the  upper  part  of  the  intestinal  tract 
they  act  as  stimulants  and  increase  the  various  secretions. 
They  are  neutralised  and  absorbed  mainly  as  the  correspond- 
ing alkali  salts.  Their  further  action  is  that  of  a  saline  and 
is  unimportant. 

As  their  neutralisation  in  the  intestine  absorbs  bases  which  would 
otherwise  increase  or  maintain  the  alkalinity  of  the  blood,  the  blood  tends 
to  become  less  alkaline  and  the  urine  more  acid.  This  effect  is  seen  in 
herbivorous  animals,  but  is  much  less  evident  in  carnivors  and  man  owing 
to  a  regulating  mechanism  of  the  tissues. 

Large  quantities  of  dilute  acids  are  liable  to  irritate  the 
stomach,  producing  '  heartburn,'  and  they  may  irritate  the 
intestine  and  cause  diarrhoea.  Even  small  quantities  taken 
repeatedly  cause  indigestion.  The  strong  acids  taken  m  a 
concentrated  form  produce  symptoms  of  corrosive  poisoning. 

Weak  acids  are  applied  to  the  skin  to.  check  excessive 
sweating.  They  are  taken  internally  as  refreshing  drinks  in 
fever  and  other  conditions,  and  are  given  to  aid  digestion  when 
the  acid  of  the  gastric  juice  is  insufficient  for  this  purpose. 
With  the  exception  of  nitric  acid,  which  is  a  powerful  caustic, 
and  lactic  and  glacial  acetic  acids,  which  are  mildly  caustic, 
the  concentrated  acids  are  not  employed  therapeutically. 
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Acidum  Sulphuricum. — An  acid  containing  '  about 
98  per  cent,  by  weight  of  hydrogen  sulphate,  HgSO^.' 

Prepared  hy  the  action  of  nitrogen  peroxide  and  aqneous  vapour  on  the 
snlphur  dioxide  produced  by  the  bm-ning  of  sulplnir  or  pyrites  in  air.  The 
reactions  are  somewhat  complex. 

Characters. — A  colourless,  intensely  acid  liquid  of  oily 
consistence,  powerfully  corrosive,  with  a  marked  affinity  for 
water. 

Specific  gravity  1-843.  It  should  contain  no  selenium,  which  some- 
times occurs  with  sulphur  in  pyrites,  or  other  impurity. 

Pharmacology. — It  is  a  powerful  caustic,  and,  on  account 
of  its  affinity  for  water,  often  chars  tissues.  It  is  not  employed 
therapeutically. 

Acidum  Sulphuricum  Dilutum. — Contains  13-65  per 
cent,  by  weight  of  hydrogen  sulphate,  H2SO4. 

Siilphuric  acid,  82*7  c.c,  is  added  to  sufficient  distilled  water  to 
make,  at  15'5°C.,  1,000  c.c.  of  product. 

N 

One  gramme  should  require  for  neutralisation  2-8  c.c.  ^  NaOH. 
It  is  contained  in  Infusum  Rosae  Acidum. 

Dose. — 5  to  20  minims. 

Pharmacology.— Its  action  is  that  of  a  moderately 
strong  acid  solution.  It  is  believed  by  some  to  exert 
an  astringent  action  on  the  intestine,  and  has  therefore 
been  used  (with  tincture  of  opium)  in  the  treatment  of 
diarrhcea.  Diluted,  in  the  form  of  so-called  '  sulphuric 
acid  lemonade,'  it  has  been  employed  in  lead  works  to 
convert  the  lead  or  lead  compounds  accidentally  swallowed 
into  the  slightly  soluble  lead  sulphate  and  thus  diminish 
the  tendency  to  lead  poisoning.  Cleanliness  is  a  more 
efficient  remedy. 


Acidum  Sulphuricum  Aromaticum. — An  alcoholic 
solution   containing   aromatic    substances    (ginger  and 
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cinnamon)  and  possessing,  approximately,  the  same  acid 
strength  as  diluted  sulphuric  acid. 

Prepared  by  adding  3  fl.  oz.  of  sulphuric  acid  gradually  to  29^ 
fl.  oz.  of  alcohol  (90  per  cent.),  then  h  fl.  oz.  of  spirit  of  cinnamon, 
and  10  a.  oz.  of  tincture  of  ginger. 

A  small  quantity  of  ethyl  hydrogen  sulphate  is  formed  by  the 
interaction  of  the  sulphuric  acid  and  alcohol. 

The  neutralismg  power  is  equivalent  to  13"8  gr.  of  H^SO^  in 
100  gr. 

It  is  contained  in  Infusum  Cinchonae  Acidum. 
Dose. — 5  to  20  minims. 

Pharmacology.  — li^  action  and  uses  are  similar  to 
those  of  diluted  sulphuric  acid.  On  account  of  the 
aromatic  substances  and  alcohol  it  contains,  it  is  more 
agreeable  and  carminative,  and  is  consequently  often 
preferred  to  the  simpler  acid.  It  is  used  mainly  in  the 
treatment  of  diarrhoea. 

NITEIC  ACID 

Acidum  Nitricum. — '  A  liquid  containing  70  per  cent, 
by  weight  of  hydrogen  nitrate,  HNO.,,  and  30  per  cent,  of 
water.' 

Prepared  by  distillmg  a  mixture  of  sulphuric  acid  and  sodium  nitrate. 

Characters. — A  colourless,  strongly  acid  liquid,  giving  off 

brownish,  powerfully  irritating  fumes. 

Specific  gi-avity  1*42.  It  should  boil  constantly  at  121°C.  and  distil 
with  uniform  composition.  It  should  contain  no  metallic  or  other 
impurities.  Bromates  and  iodates  mentioned  by  the  Pharmacopoeia  as 
possible  impurities  may  arise  from  the  bromides  and  iodides  m  the  crude 
sodiiim  nitrate  used  in  its  manufactiu-e. 

Pharmacology. —  It  is  a  powerful  caustic.  Although  a 
weaker  acid  with  less  affinity  for  water  than  sulphuric  acid, 
it  is  a  more  powerful  precipitant  of  albumen,  and  the  precipi- 
tated albumen  is  insoluble  in  excess  of  the  acid.  Its  caustic 
action  is  therefore  more  localised  than  that  of  other  acids. 
It  is  used  for  cauterising  warts  and  other  abnormal  growths. 
The  cauterised  part  (the  eschar)  has  a  yellowish  colour,  which 
is  deepened  by  ammonia  (xanthoproteic  reaction). 
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Acidum  Nitricum  Dilutum.— Contains  17-44  per 
cent,  by  weight  of  hydrogen  nitrate,  HNO3. 

Md  to  193-2  c.c.  of  nitric  acid  sufficient  distilled  water  to  make, 
at  15-5°C.,  1,000  c.c. 

^  N 

One  gramme  requires  for  neutralisation  2-7  c.c.  j  NaOH. 

Dose. — 5  to  20  minims. 

Pharmacologij. — Its  action  is  that  of  a  moderately 
strong  acid  sohition.  It  has  been  used  in  the  treatment 
of  diseases  of  the  liver  and  certain  other  ailments,  but  is 
of  doubtful  value.  Diluted,  it  has  been  employed  as  a 
lotion  for  itching  and  other  skin  affections. 

Acidum  Nitro-hydrochloricum  Dilutum. — Described 
as  'an  aqueous  solution  of  free  chlorine,  hydrochloric, 
nitric,  and  nitrous  acids.'  It  would  be  more  correctly 
defined  as  an  aqueous  solution  of  nitric  and  hydrochloric 
acids  containing  traces  of  free  chlorine  and  nitrous  acid. 

Prepared  by  mixing  nitric  acid,  3  fl.  oz. ;  hydrochloric  acid, 
4  fl.  oz. ;  distilled  water,  25  fl.  oz. ;  and  storing  in  a  glass-stoppered 
bottle  for  14  days  before  using  Practically  no  change  occurs  during 
that  time. 

Characters. — A  colourless  acid  liquid  with  a  slight 
pungent  odour. 

One  gramme  requires  for  neutralisation  about  2-5  c.c.  ^  NaOET. 

Dose. — 5  to  20  minims. 

Pharmacology.— Its  action  is  an  acid  action,  and 
merely  that  of  the  individual  acids  composing  it.  These 
acids,  if  pure  when  mixed,  do  not  interact  on  one  another, 
and  consequently  chlorine  and  nitrous  acid  are  not  formed 
in  any  appreciable  amount,  and  therefore  can  exert  no 
pharmacological  action.  The  acid  has  been  largely  used, 
both  externally  and  internally,  in  the  treatment  of  hepatic 
affections,  syphilis,  and  other  diseases;  but  whatever 
benefit  may  have  occurred  ought  to  have  been  obtained  by 
the  use  of  nitric  acid  alone. 
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HYDROCHLOEIC  ACID 

Acidum  Hydrochloricum. — 'A liquid  containing  31*79 

per  cent,  by  weight  of  hydrogen  chloride,  HCl,  and  68-21 

per  cent,  of  water.' 

Prepared  by  distilling  a  mistni'G  of  snlplinric  acid  and  sodium  chloride 
and  dissolving  the  gas  thus  obtained  in  water. 

Characters.— A  colourless,  strongly  acid  liquid,  giving  off 
white  pungent  fumes  in  moist  air. 

Specific  gravity  1-160.  It  should  contain  no  free  chlorine  or  other 
impurity. 

Pharmacology. — It  possesses  caustic  properties,  but  is 
rarely  used. 

Acidum  Hydrochloricum  Dilutum. — Contains  10-58 
per  cent,  of  hydrogen  chloride,  HCl. 

Add  to  301-8  c.c.  of  hydrochloric  acid  sufficient  distilled  water  to 
make,  at  15-5°C.,  1,000  c.c. 

N 

One  gramme  requires  for  neutralisation  2-9  c.c.  ^  NaOH. 
It  is  contained  in  Injectio  ApomorpliinaB  Hypodermica. 

Dose. — 5  to  20  minims. 

Pharmacology. — It  has  a  pure  acid  action.  Being 
the  normal  acid  of  the  gastric  juice,  it  is  given  whenever 
there  is  reason  to  believe  that  the  gastric  juice  is  deficient 
in  acidity.  It  is  mostly  used,  combined  with  bitters,  in 
cases  of  atonic  dyspepsia  and  other  chronic  gastric  affec- 
tions. 

Acidum  Nitro-hydrochloricum  Dilutum.  —  (See 
page  63). 

Hydrochloric  acid  is  also  contained  in  Glycerinum  Pepsini. 

PHOSPHORIC  ACID 

Acidum  Phosphoricum  Concentratum.— '  A  liquid 
containing   66-3   per  cent,   of   hydrogen  ortho-phosphate, 
with  33-7  per  cent,  of  water.' 
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Prepared,  for  medicinfil  purposes,  from  phosphorus,  by  burning  it  m 
air,  dissolving  the  oxides  formed  in  water  containing  nitric  acid,  and 
evaporating  to  a  syrup  ;  or  by  boihng  it  witli  fairly  strong  nitric  acid  in  a 
reflux  condenser. 

Characters. — A  colourless  acid  liquid  of  syrupy  consis- 
tence. 

Specific  gravity  1'5.  It  should  contain  no  metallic  or  other  impurities, 
except  traces  of  iron  and  sulphates.  Tests  are  given  in  the  Pharmacopoeia 
to  prove  the  absence  of  meta-  and  pyro-phosphoric  acids,  phosphorous 
acid,  and  silica.  On  evaporation  it  yields  meta-phosphoric  acid  which  on 
cooling  forms  a  glass-like  mass. 

Pharmacology  .—It  has  the  action  of  a  moderately  strong 
acid  solution.  This  is  due  to  its  small  dissociation  constant, 
its  slight  affinity  for  water,  and  its  inability  to  precipitate 
albumen.    It  is  not  used,  undiluted,  therapeutically. 

Acidum  Phosphoricum  Dilutum. — A  liquid  contain- 
ing by  weight  13-8  parts  of  hydrogen  ortho-phosphate, 
H3PO4,  and  86*2  parts  of  water. 

Dilute  150  c.c.  of  concentrated  phosphoric  acid  with  sufficient 
distilled  water  to  form,  at  15'5°C.,  1,000  c.c. 

One  gramme  mixed  with  0-5  g.  lead  oxide  should  leave,  after 
evaporation  and  heating  to  dull  redness,  a  residue  weighing  0"6  g. 

Dose. — 5  to  20  minims. 

Pharmacology. — Its  action  is  similar  to,  but  some- 
what weaker  than,  that  of  the  previous  diluted  acids.  It 
is  believed  to  be  less  injurious  to  the  stomach.  In  the 
intestines  it  is  converted  into  alkaline  phosphates,  which 
are  absorbed  and  act  as  such.  It  has  been  used  to  quench 
the  thirst  of  febrile  and  diabetic  patients,  and  to  acidify 
or  increase  the  acidity  of  the  urine.  For  the  latter  pur- 
pose it  is  not  of  much  value. 

CHEOMIC  ANPIYDEIDE 

Acidum  Chromicum. — CrOa.  It  becomes  chromic  acid 
when  dissolved  in  water. 

Prepared  by  adding  an  excess  of  sulphuric  acid  to  a  strong  solution  of 
potassium  bichromate,  washing  and  drying  the  crystals  which  separate. 

5 
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Characters. — Crimson  acicular  crystals,  inodorous,  very 
deliquescent  (probably  owing  to  traces  of  sulphuric  acid,  since 
the  pure  anhydride  is  not  deliquescent).  Soluble  in  less  than 
its  own  weight  of  water. 

It  melts  at  192°C.,  and  at  higher  temperatures  decomposes  into 
oxygen  and  chromic  oxide,  CrjOg,  a  greenish-black  substance  insoluble  in 
water.  On  account  of  the  ease  with  which  it  parts  with  oxygen  it  is  a 
powerful  oxidising  agent,  and  when  mixed  with  small  portions  of  readily 
oxidisable  substances  (alcohol,  ether,  glycerin,  dry  organic  matter  gene- 
rally) rapid  combustion,  often  with  explosion,  occm-s.  It  should  contain 
no  impmnties  except  traces  of  sulphates. 

Pharmacology . — Its  action  depends  on  its  acid  properties, 
its  oxidising  power,  and,  in  part,  on  its  being  a  compound  of 
a  heavy  metal.  It  is  an  antiseptic.  It  coagulates  albumen 
and  has  an  affinity  for  water,  and  hence  is  caustic.  Its 
caustic  action,  like  nitric  acid,  is  almost  limited  to  the  point 
of  application.  The  skin  is  stained  a  yellowish  brown.  It  is 
usually  employed  in  the  form  of  the  official  solution. 

Liquor  Acidi  Chromici. — '  An  aqueous  solution  con- 
taining the  equivalent  of  25  per  cent,  of  chromic  an- 
hydride, CrOy,  or  29 '5  per  cent,  of  chromic  acid  regarded 
as  HgCrO,.' 

Dissolve  1  oz.  of  chromic  anhydride  in  3  fl.  oz.  of  distiUed 
water. 

Characters. — An  orange-red  liquid,  inodorous,  strongly 
acid. 

Pharmacology. — It  is  used  as  a  caustic  to  destroy 
small  growths  and  infective  ulcers.  Being  inodorous  it 
may  be  applied  to  the  larynx.  It  has  also  been  used,  well 
diluted,  to  harden  the  skin  and  stop  excessive  sweating, 
and  as  an  application  to  discharging  mucous  surfaces. 

OEGANIC  ACIDS 

The  official  organic  acids  are  much  weaker  than  the  in- 
organic acids  on  account  of  their  smaller  dissociation.  The 
fatty  acids  also  differ  from  the  inorganic  acids  in  undergoing 
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decomposition  after  absorption,  as  salts,  into  the  blood.  The 
extent  of  the  decomposition  varies  in  the  different  acids,  but 
in  all  cases  the  decomposition  is  the  same  in  kind.  The 
products  are  carbon  dioxide  (or  carbonate)  and  water.  As  they 
are  excreted  in  part  as  carbonates,  they  diminish  the  acidity 
of  the  urine  and  may  even  make  it  alkaline. 

ACETIC  ACID 

Glacial  and  the  ordinary  commercial  acetic  acids  are 
official. 

Acidum  Aceticum  Glaciale.— An  acid  containing  99 
per  cent,  by  weight  of  hydrogen  acetate,  CHj-COOH. 

Prepared  by  distilling  a  mixture  of  sulphuric  acid  and  dry  sodium  or 
calcium  acetate. 

Characters.— Ahore  15'5°C.  it  is  a  clear  colourless  liquid, 
strongly  acid,  with  a  characteristic  pungent  odour.  "When 
cooled  it  crystallises,  and  during  the  winter  months  in  this 
country  it  is  usually  seen  in  the  crystalline  condition. 

It  should  remain  crystalline  rmtil  the  temperature  rises  above  15-5°C. 
(pm-e  acetic  acid  melts  at  16-7°C.).  It  should  contain  no  metallic  or 
other  impurity.  The  specific  gravity  (1-058)  increases  on  the  addition  of 
water  until  an  acid  containing  77  per  cent.  CHg-COOH  (corresponding  to 
CHj-COOH  +  HoO)  is  obtained,  after  which  the  further  addition  of  water 
causes  a  fall.  An  acid  containing  46  per  cent.  CHg-COOH  has  the  same 
specific  gravity  as  glacial  acetic  acid,  but  in  this  case  the  further  addition 
of  water  causes  a  fall  in  the  specific  gravity. 

It  is  contained  in  Acetum  Cantharidis,  and  Linimentum  Terebinthinae 
Aceticum. 

Pharmacology.— It  is  a  mild  caustic,  and  is  sometimes 
used  for  removing  warts  and  similar  growths. 

Acidum  Aceticum.— A  liquid  containing  33  per  cent, 
by  weight  of  hydrogen  acetate,  CHa-COOIi,  and  67  per  cent, 
of  water. 

It  is  a  product  of  the  destructive  distillation  of  wood  (see  page  536). 
It  may  also  be  obtained  by  the  oxidation  of  ethylic  alcohol,  but  this  method 
ia  used  mainly  in  making  vinegar. 
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Characters.  —  A  clear  colourless  acid  liquid,  with  a 
characteristic  pungent  odour. 

Specific  gravity  1'044.  It  should  yield  no  cliaracteristic  test  for 
formates,  or  metallic  or  other  impurities,  and  should  contain  not  more  than 
a  trace  of  empyreumatic  matter. 

Pharmacology. — It  has  the  actions  of  a  moderately  power- 
ful acid,  but,  therapeutically,  is  rarely  employed,  undiluted. 
It  is  occasionally  used  for  troublesome  ringworm. 

Acidum  Aceticum  Dilutum. —  An  aqueous  solution 
containing  4'27  per  cent,  by  weight  of  hydrogen  acetate, 
CH,-COOH. 

Add  to  124'7  c.c.  of  acetic  acid  suificient  distilled  water  to  pro- 
iuce  1,000  c.c. 

N 

One  gramme  requires  for  neutralisation  7'1  c.c.  ^  NaOH. 
Good  vinegar  is  of  about  the  same  strength. 

It  is  contained  in  Acetum  Ipecacuanhae,  Acetum  Scillae,  and 
Liquor  Morphinae  Acetatis. 

Dose. — i  to  2  fluid  drachms. 

Pharmacology.  — Its  action  is  that  of  a  dilute  acid. 
It  is  much  weaker  than  the  diluted  mineral  acids,  and  is 
more  rarely  given  internally.  It  has  a  characteristic 
taste,  and,  after  absorption  from  the  intestine  as  acetates, 
is  broken  up  to  a  large  extent  in  the  blood.  A  mixture  of 
vinegar  and  water  is  sometimes  sponged  over  the  skin  to 
diminish  excessive  sweating. 

Oxymel. — Consists  approximately  of  acetic  acid  1,  clari- 
fied honey  8,  distilled  water  1  (see  page  34).  It  contains 
about  3  per  cent,  of  hydrogen  acetate. 

Dose. — 1  to  2  fluid  drachms. 

Pharmacology. — It  is  mainly  demulcent.  The  small 
amount  of  acetic  acid  produces  a  mild  astringent  effect. 
It  may  be  given  to  children  to  allay  the  irritability  of  a 
sore  throat. 


Oxymel  Scillae.— See  page  363. 
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LACTIC  ACID 

Acidum  Lacticum.— '  A  liquid  containing  75  per  cent, 
of  hydrogen  lactate,  CHa-CHOH-COOH,  with  25  per  cent,  of 
water.' 

Characters. ~A  colourless,  syrupy  liquid  with  an  acid 
taste,  but  without  odour.  It  absorbs  moisture  when  exposed 
to  the  air.  It  is  miscible  in  all  proportions  with  water, 
alcohol,  and  ether,  but  is  only  slightly  soluble  in  chloroform. 
(Chloroform  is  slightly  soluble  in  lactic  acid.) 

Specific  gravity  1-21.    Tests  are  given  in  the  Pharmacopoeia  to  prove 
the  absence  of  sarco-lactic  acid,  sugars,  lead,  and  other  likely  impurities. 
The  official  acid  is  the  optically  inactive  form. 

Pharmacology. — It  is  mildly  caustic  to  denuded  and 
mucous  surfaces.  It  is  used  chiefly  to  destroy  tuberculous 
ulcerations  of  the  pharynx  and  larynx. 

TAETARIC  ACID 

Acidum  Tartaricum. — cZ-Di-hydroxy-succinic  acid. 
CH-OH-COOH. 

CH-OH-COOH. 

It  is  prepared  fi-om  acid  potassium  tartrate,  usually  ft-om  the  crude 
form,  argol,  which  is  deposited  in  wine-casks  during  the  fermentation  of 
gi-ape  juice.  This  is  boiled  with  chalk  and  water,  calcium  chloride  is 
added  to  decompose  potassium  tartrate,  and  the  calcium  tartrate  obtained 
after  washing  is  decomposed  with  dilute  sulphmic  acid. 

Characters. — Large  colourless  monoclinic  prisms,  with 
an  agreeable  strongly  acid  taste.  Soluble  in  less  than  its 
own  weight  of  water,  in  2^  of  alcohol  (90  per  cent.),  and  in 
4i  of  glycerin. 

It  should  contain  not  more  than  traces  of  calcium  and  sulphates  and 
no  lead  or  other  impurity. 

It  is  contained  in  all  eifervescing  preparations  and  in  Pilula  Quininte 
Siilphatis. 

jDo.se. — 5  to  20  grains. 

Pharmacology.  —  It  has  the  action  of  a  moderately 
strong  acid.    The  tartrate  into  which  it  is  converted  in  the 
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intestine  is  less  readily  absorbed  than  acetates,  and  conse- 
quently in  moderately  large  doses  tartaric  acid  produces 
diarrhcea.  The  tartrate  absorbed  into  the  blood  is  decomposed, 
but  to  a  less  extent  than  acetates.  It  may  cause  slight 
diuresis. 

It  is  employed  principally  to  make  drinks  for  febrile  and 
diabetic  patients  and  as  an  ingredient  of  effervescing  prepara- 
tions. 

CITEIC  ACID 
CH^-COOH. 
Acidum  Citricum.    C(OH)-COOH,  H^O. 

CH^-COOH. 

It  is  contained  in  the  jnice  of  many  fruits,  but  is  prepared  usually  from 
lemon  juice.  After  boiling  and  filtering  to  free  it  from  albumen  &c.,  the 
juice  is  boiled  with  challv,  and  the  precipitated  calcium  citrate  is  decom- 
posed with  sulphuric  acid. 

Characters. — Large  colourless  trimetric  prisms  with  an 
agreeable  strongly  acid  taste.  Soluble  in  less  than  its  weight 
of  cold  water,  in  less  than  twice  its  weight  of  alcohol  (90  per 
cent.),  in  2  of  glycerin,  and  slightly  in  ether. 

It  should  contain  only  traces  of  calcium  and  sulphates,  and  no 
tartaric  acid,  lead,  or  other  impurity.  It  is  an  ingredient  of  effervescing 
preparations. 

A  solution  containing  35  grains  in  1  oz.  of  water,  resembles,  in  acidity, 
an  average  specimen  of  lemon  juice. 

Dose. — 5  to  20  grains. 

Pharmacology. — Its  action  is  similar  to  that  of  tartaric 
acid,  except  that  citrates  are  more  readily  absorbed  and  some- 
what more  completely  decomposed  in  the  blood  than  tartrates. 
It  has  a  pleasanter  taste  than  tartaric  acid,  and  is  generally 
preferred  to  this.    It  is  used  for  the  same  purposes. 

OLEIC  ACID 


Acidum  Oleicum.— CH3(CH2),CH:CH(CH,),COOH  or 
Cj^HgaCOOH.    Usually  not  quite  pure. 


OLEIC  ACID—BOKIC  ACID 


71 


It  is  separated  from  the  mixed  acids  obtained  by  saponifying  or  hydro- 
lysing  fixed  oils  and  fats  by  repeatedly  subjecting  the  cooled  mixture  to 
pressure.  A  better  product  is  obtained  by  saponifying  almond  oil  (which 
is  almost  pure  olein)  with  lead  oxide,  separating  the  lead  oleate  from 
impurities  by  dissolving  it  in  ether  and  afterwards  decomposing  it  with  a 
mineral  acid. 

Characters. — When  pure,  a  colourless  and  odourless 
liquid  without  action  on  litmus,  insoluble  in  water,  but  soluble 
in  alcohol,  ether,  or  chloroform.  The  commercial  product  is 
usually  a  straw-coloured  liquid  with  a  faintly  rancid  smell  and 
a  slight  acid  reaction.  On  exposure  to  air  it  becomes  more 
rancid  and  darkens  in  colour.  The  rancid  smell  and  the  acid 
reaction  are  due  to  the  presence  of  lower  fatty  acids.  On 
cooling  to  5°C.  it  becomes  semi-solid  ;  it  liquefies  again  at 
about  14°C. 

Specific  gravity  0'890  to  0"910.  It  should  contain  not  more  than 
traces  of  palmitic  or  stearic  acid. 

Phaj-macology. — Being  insoluble  in  water  it  has  merely 
a  protective  and  emollient  action  when  applied  to  the  skia. 
Taken  internally  it  is  absorbed  as  oleates  which  are  decomposed 
in  the  blood.  It  is  used  mainly  to  make  alkaloidal  and 
metallic  oleates  for  external  use  as  ointments.  (The  two 
official  metallic  oleates  are  made  by  double  decomposition.) 

ACIDS  WITH  SPECIAL  ACTIONS 

Of  these,  hydrobromic,  arsenious,  benzoic,  salicylic, 
gallic,  and  tannic  acids  are  more  conveniently  considered 
elsewhere. 

BOKIC  ACID 

Acidum  Boricum. — Boracic  acid,  H3BO3. 

Prepared  by  purifying  native  boric  acid,  or  by  the  interaction  of 
sulphuric  or  hydrochloric  acids  and  solutions  of  borax. 

Characters. — Colourless  pearly  laminte,  unctuous  to  the 
touch.  It  has  a  feebly  acid  and  bitter  taste,  with  a  sweetish 
after-taste.     Soluble  1  in  30  of  water  (12°C.),  1  in  3  of 
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boiling  water,  1  in  4  of  glycerin,  1  in  30  of  alcohol  (90  per 
cent.). 

A  cold  saturated  solution  changes  litmus  .to  a  wine-red,  a  hot  saturated 
solution  to  a  bright  red  colour.  It  gives  a  characteristic  reaction  with 
turmeric  paper,  and  an  alcoholic  solution  of  it  burns  with  a  green  flame. 
On  heating,  it  is  converted  to  a  brittle  glass-like  mass  (boric  anhydride). 
It  may  contain  slight  traces  of  iron  and  other  common  impurities,  but  no 
lead  or  copper  compounds. 

Dose. — 5  to  15  grains. 

Pharmacology. — It  is  dissociated  to  a  very  slight  extent  in 
aqueous  solution,  and  is  consequently  a  very  weak  acid  ;  it  is 
therefore  very  feebly  astringent.  It  is  mildly  antiseptic ;  and, 
applied  in  the  form  of  powder,  is  also  protective  and  drying 
on  account  of  its  comparative  insolubility.  It  is  used  mainly 
as  a  preservative  (for  milk,  butter,  &c.)  ;  as  a  mild  antiseptic 
lotion  (in  wound  treatment,  for  diseases  of  the  eye,  for  wash- 
ing out  the  bladder,  &c.)  ;  and  as  a  dusting  powder  (under 
splints,  for  sweating  of  the  feet,  &c.)  When  given  internally 
it  produces  no  obvious  effects  in  ordinary  doses,  but  if  fre- 
quently administered  for  long  periods  it  may  produce  cutaneous 
eruptions  and  other  symptoms.  Large  doses  cause  digestive, 
nervous,  and  renal  symptoms,  and  may  produce  cutaneous  erup- 
tions after  a  short  interval.  These  effects  have  been  obtained  by 
washing  out  large  cavities  with  large  quantities  of  a  saturated 
solution.  Boric  acid  is  excreted,  mainly  in  the  urine,  un- 
changed and  as  borates.  It  has  been  given  internally  to 
diminish  the  putridity  of  the  urine  of  chronic  cystitis. 

Unguentum  Acidi  Borici. — Consists  of  boric  acid  1, 
white  paraffin  ointment  9. 

Pharmacology. — It  is  a  mild  antiseptic  ointment,  and 
is  used  largely  in  the  treatment  of  small  wounds.  It  is 
sometimes  used  as  a  dressing  for  large  burns,  but  for  this 
purpose  it  requires  diluting,  as  it  is  somewhat  irritant. 

Glycerinum  Acidi  Borici.  -Contains  6  parts  of  boric 
acid  in  20  parts,  by  weight.  It  is  a  solution  of  glyceryl 
borate  in  glycerin.  The  borate  tends  to  separate  after 
standing  some  time.  On  dissolving  in  water,  boric  acid  is 
re-formed  (see  page  26). 


SULPHUEOUS  ACID— I-IYDEOCYANIC  ACIJ)  73 


Pharmacology. — It  is  antiseptic  and  stimulating.  It 
may  be  used  as  a  paint  to  the  throat,  and  as  a  preserva- 
tive. Since  glycerin  aids  the  solution  of  boric  acid,  it 
may  be  used  to  obtain  a  stronger  lotion  than  can  be  pre- 
pared from  boric  acid  and  water  alone. 

SULPHUROUS  ACID 

Acidum  Sulphurosum. — '  An  aqueous  solution  con- 
taining 6*4  per  cent,  of  hydrogen  sulphite,  H^SOg,  correspond- 
ing to  5  per  cent,  by  weight  of  sulphurous  anhydride,  SOg.' 

Characters. —K.  colourless  liquid  .smelling  of  sulphur 
dioxide.  It  is  unstable,  being  readily  oxidised  to  sulphuric 
acid. 

It  should  contain  only  traces  of  sulphates.  It  is  estimated  volumetri- 
callj^  with  solution  of  iodine. 

Dose.— I  to  1  fluid  drachm. 

Pharmacology Owing  mainly  to  its  reducing  action  it  is 
powerfully  antiseptic.  It  is  used  in  the  treatment  of  certain 
parasitic  skin  diseases,  and,  although  to  a  less  extent  than 
sodium  sulphite,  in  gastric  fermentation.  It  has  a  character- 
istic sulphurous  smell,  and  an  acid,  somewhat  unpleasant, 
taste.  In  the  stomach  it  is  oxidised,  when  given  in  ordinary 
doses,  to  sulphuric  acid,  and  is  absorbed  from  the  intestine  as 
sulphates.  Consequently  it  exerts  no  antiseptic  action  in  the 
blood. 

It  is  used,  in  the  form  of  burning  sulphur,  to  disinfect 
rooms.  The  sulphur  dioxide  thus  produced  is  only  disin- 
fectant in  the  presence  of  water,  i.e.  when  sulphurous  acid  is 
formed. 

HYDROCYANIC  ACID 

Acidum  Hydrocyanicum  Dilutum. — '  An  aqueous 
solution  containing  2  per  cent,  by  weight  of  hydrogen  cyanide, 
HCN.' 

Prepared  by  distilling  a  mixture  of  dilute  sulphuric  acid  and  potassium 
ferroeyanide.    The  end-reaction  may  be  represented  as  follows : 

2K4Fe(CN)9  +  3H,S0.j  =  6HCN  +  3K.,S0,i  +  FcK,Fe(CN)„. 
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Characters. — A  colourless,  volatile,  slightly  acid  liquid, 
with  a  characteristic  odour. 

Specific  gravity  0'997.  It  should  contain  only  traces  of  sulphates  or 
chlorides.  It  is  estimated  volumetrically  by  solution  of  silver  nitrate 
(half-precipitation  process). 

As  it  readily  volatilises  and  also  undergoes  decomposition  into 
ammonium  formate,  it  should  be  kept  in  small  weE-stoppered  coloured 
bottles,  inverted,  in  a  dark  place. 

It  is  contained  in  Tinctura  Chloroformi  et  Morphinae  Composita. 

Dose. — 2  to  6  minims. 

Pharmacology. —  It  is  powerfully  poisonous.  It  inhibits 
the  vital  processes  of  all  forms  of  life  ;  but,  as  the  lower 
organisms  can  bear  this  with  impunity  for  some  time,  it  is 
not  antiseptic.  In  the  higher  animals  it  is  rapidly  absoi'bed 
into  the  blood,  and  in  large  doses  quickly  inhibits  the  vital 
activity  of  cells,  including  the  cells  of  the  respiratory  centre, 
hence  death  rapidly  occurs. 

After  very  large  doses  (1  ounce  or  more)  symptoms  develop 
almost  immediately ;  the  individual  falls  back  in  a  convul- 
sive stretch,  often  with  a  scream,  and  death  occurs  in  a  few 
minutes.  After  small  poisonous  doses  (about  90  minims)  the 
characteristic  unpleasant  acrid  taste  is  first  experienced,  and 
is  quickly  followed  by  a  sense  of  oppression  in  the  chest, 
anxiety,  slow  and  laboured  respiration,  slow  or  rapid  pulse, 
headache  and  giddiness.  Asphyxial  symptoms,  and  later  un- 
consciousness and  convulsions,  develop,  and  death  occurs  in 
20  to  50  minutes.  If  the  patient  live  over  an  hour  recovery 
is  probable,  owing  partly  to  the  rapid  excretion  of  hydro- 
cyanic acid  and  partly  to  its  conversion  into  innocuous  com- 
pounds in  the  tissues.  The  blood  in  the  veins  in  cyanide 
poisoning  is  usually  arterial  in  hue,  because,  owing  to  the 
inhibited  vitality  of  the  tissues,  it  has  not  been  reduced. 
Hence  the  mucous  membranes  usually  present  a  bright  red 
appearance. 

It  acts  locally  as  a  sedative.  Applied  to  the  skin  in 
moderately  dilute  solutions  ( 1  in  20)  it  depresses  the  nerve- 
endings  and  relieves  irritation,  and  when  taken  internally  in 
full  pharmacopoeial  doses  it  diminishes  gastric  pain  and 
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other  symptoms  arising  from  irritation  of  the  stomach.  It 
is  used  to  reHeve  the  itching  of  m-ticaria,  Hchen,  &c.,  and  to 
allay  the  vomiting  and  pain  of  gastric  disease. 

After  absorption  into  the  blood  small  doses  transitorily 
stimulate  the  respiratory  centre  and  act  as  a  sedative  to  the 
bronchial  mucous  membrane.  It  is  given  to  allay  cough, 
especially  the  dry  irritable  cough  of  phthisis,  both  as  a 
mixture  and  as  an  inhalation. 

Hydi-ocyanic  acid  is  a  product  of  the  interaction  of  a  glucoside  and 
a  ferment  occm-ring  in  certain  vegetable  drugs  (bitter  almonds,  cherry- 
lam'el  leaves,  and  Virginian  prune  bark)  when  these  are  treated  with 
water.  The  action  of  these  drugs  is  almost  solely  due  to  the  hydrocyanic 
acid  they  yield  (see  page  364).  Apricot,  cherry,  and  other  seeds  undergo 
a  similar  decomposition. 
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NON-METALLIC  ELEMENTS 

Only  four  of  these  are  official  as  such  in  the  Pharmaco- 
poeia, viz.  iodine,  carbon,  sulphur,  and  phosphorus  ;  but  as 
oxygen  is  the  active  factor  in  the  action  of  hydrogen  peroxide, 
this  substance  will  be  included  here.  Chlorinated  lime  is 
also  conveniently  considered  with  this  group. 

OXYGEN 

Oxygen,  although  largely  used  in  therapeutics,  is  not 
official.  The  Pharmacopceia  contains  no  substances  which 
are  gaseous  under  ordinary  conditions,  since  these  cannot  be 
sold  in  the  ordinary  way,  and  hence  do  not  require  official 
restrictions.  All  oxidising  agents  owe  part  of  their  activity 
to  the  oxygen  they  liberate,  but  hydrogen  peroxide  owes  all 
its  activity  to  this  element. 

Liquor  Hydrogenii  Peroxidi. — ^An  aqueous  solution 
of  hydrogen  peroxide,  HgOg,  capable  of  yielding  9  to  11 
volumes  of  oxj^gen. 

Pi'epared  b}'^  adding  hydrated  barium  peroxide  to  a  dilute  mineral 
acid,  usually  phospboric,  silico-liuoric,  or  sulphuric. 

Characters. — A  colourless,  odourless,  mobile  liquid,  giving 
a  sensation  of  frothiness  when  taken  into  the  mouth.  It  has 
a  slightly  acid  taste  owing  to  the  presence  of  a  small  amount 
of  acid  as  a  preservative.  On  heating,  it  decomposes  into 
water  and  oxygen. 

A  few  drops  added  to  a  dilute  solution  of  potassium  chromate 
acidified  with  sulpliuric  acid  form  perchromic  acid,  which,  on  extraction 
with  ether,  gives  to  it  a  blue  colour.  Treated  with  solution  of  potassium 
permanganate  and  sulphuric  acid  it  gives  off  oxygen,  which,  if  collected, 
will  suftice  to  standardise  the  solution.    The  strength  of  the  liquor  is 
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usually  i,'iven  in  terms  of  volumes  of  oxygen  produced  by  one  volume  of 
liquor. 

It  should  contain  no  compounds  of  barium  or  of  fluorine. 
Dose. — ^  to  2  fluid  drachms. 

Pharmacology.— Its  action  is  wholly  dependent  on  the 
ease  with  which  it  decomposes  into  oxygen  and  water.  All 
living  tissues  immediately  decompose  it.  On  account  of  its 
oxidising  properties  it  is  a  powerful,  though  transient,  dis- 
infectant, and  is  used  almost  solely  as  such.  It  may  be 
employed  in  wound  treatment  generally,  but  should  not  be 
injected  into  closed  cavities,  since  the  rapid  evolution  of 
oxygen  has  led  to  serious  symptoms,  and  even  death,  owing 
to  absorption  of  the  oxygen  and  the  production  of  air-embolism. 
For  the  same  reason  it  can  be  given  hypodermically  or  intra- 
venously only  in  small  quantities.  It  has  been  recommended 
in  cyanide  poisonmg. 

IODINE 

lodum. — '  A  solid  non-metallic  element.' 

Prepared  fi'om  kelp— the  ashes  of  certain  sea-weeds— and  from  the 
sodium  iodate  contained  in  the  mother  liquor  of  Chili  saltpetre  after 
crystallisation  of  the  sodium  nitrate. 

Characters. — Usually  in  crystalline  lamina;  of  a  violet- 
black  colour,  with  a  metallic  lustre  and  a  sharp  irritating 
odour.  It  sublimes  at  ordinary  temperatures,  and  if  gently 
warmed  gives  off  a  violet-coloured  vapour.  Soluble  1  in 
about  5,000  of  water,  readily  soluble  in  solutions  of  potassium 
iodide,  in  alcohol,  ether,  and  most  organic  solvents. 

It  gives,  even  in  excessively  small  amounts,  a  characteristic  blue 
colour  with  a  cold  dilute  mucilage  of  starch. 

It  should  not  contain  any  iodine  cyanide  which  is  liable  to  be  formed 
during  the  combustion  of  sea-weed  owing  to  the  presence  of  allmline  sub- 
stances and  organic  matter. 

Liquor   lodi  Fortis. — Contains  nearly  1  ounce  of 
iodine  in  8  fluid  ounces. 

Iodine,  5  oz. ;  potassium  iodide,  3  oz. ;  distilled  water,  5  fl.  oz.  • 
alcohol  (90  per  cent.),  36  fl.  oz. 
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Fliarmacology . — It  is  a  powerful  irritant.  Applied  to  the 
skin,  it  immediately  stains  it  a  deep  brown.  It  penetrates 
fairly  readily,  and  if  applied  in  sufficient  amount  irritates 
the  underlying  tissues  and  produces  a  feeling  of  heat  and 
prickling.  After  a  few  applications  marked  tenderness 
results.  It  may  be  absorbed  from  the  skin  to  a  slight 
extent. 

It  is  used  (generally  diluted)  in  the  treatment  of 
glandular  enlargements,  particularly  of  tuberculous  glands, 
and  chronic  inflammations  of  serous  membranes.  It  acts 
mainly  as  a  mild  counter-irritant. 

It  is  a  powerful  antiseptic,  but  is  rarely  used  for  this 
purpose. 

Tinctura  lodi. — Contains  1  ounce  of  iodine  in  40 
fluid  ounces. 

Iodine,  1  oz. ;  potassuim  iodide,  1  oz. ;  distilled  water,  1  fl.  oz. ; 
alcohol  (90  per  cent.),  to  make  40  H.  oz. 

Dose. — 2  to  5  minims. 

Pharmacology.  —  Externally  it  has  a  similar  action 
to  the  strong  solution  but  weaker.  It  may  be  mixed 
with  the  latter  for  general  use,  but  it  is  sufficiently 
powerful  for  applying  to  the  skin  of  children. 

When  taken  internally,  even  if  well  diluted,  it  possesses 
an  extremely  unpleasant  taste,  and  in  full  doses  is  not 
generally  well  borne  by  the  stomach.  It  is  probably 
absorbed  in  the  main  as  iodides,  but  the  amount  which  can 
be  given  by  the  mouth  is  too  small  to  exert  a  beneficial 
iodide  action. 

It  is  used  mainly  for  the  same  purposes  as  the  strong 
liquor.  It  is  sometimes  painted  on  chronic  skin  affections 
such  as  ringworm  ;  and  has  been  given  internally,  in 
small  doses,  in  the  troublesome  vomiting  of  pregnancy, 
and  other  conditions,  but  it  is  of  little  value. 

Unguentum  lodi.— Contains  1  of  iodine  in  25  by 
weight. 

Iodine,  1 ;  potassium  iodide,  1 ;  glycerin,  3  ;  lard,  20. 
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Pharmaco'logy. — Its  action  and  uses  are  similar  to 
those  of  the  strong  liquor.  It  is  weaker  both  on  account 
of  the  smaller  percentage  of  iodine  and  because  this  is 
combined  with  a  fatty  basis. 


IODIDES 

Most  of  the  iodides  are  active  in  virtue  of  the  combined 
iodine  they  contain,  i.e.  in  virtue  of  their  iodide-ion.  This  is 
pre-eminently  the  case  with  the  alkaline  iodides,  but  in  the 
iodides  of  the  heavy  metals  the  action  of  the  iodide-ion  is 
more  or  less  masked  by  the  more  powerful  effect  of  the  kation 
(metallic  ion).  Thus  the  iodides  of  arsenic  and  mercury 
when  taken  internally  produce  the  effect  of  the  arsenium-ion 
and  mercury-ion  respectively.  Consequently  they  are  best 
considered  later.  Lead  iodide,  however,  is  only  employed 
externally,  and,  so  used,  its  action  is  similar  to  that  of  a  weak 
iodine  preparation.    It  will  therefore  be  considered  here. 

Sodii  lodidum— Nal. 

Prepared  by  adding  a  slight  excess  of  iodine  to  a  sohition  of  sodium 
hydroxide,  evaporating  to  dryness,  decomposing  the  sodium  iodate  formed 
by  fusing  the  mixture  with  charcoal,  dissolving  in^water,  filtermg,  and 
crystaUising  at  a  temperature  above  65°C.  (The  Pharmacopoeia  gives 
20°C.) 

31,  +  6NaOH  =  5NaI  +  NalO,  +  3H.,0. 
NalOa  +  30  =  Nal  +  300. 

It  is  important  to  remove  the  iodate  because  in  presence  of  acids, 
hydriodic  and  iodic  acids  are  formed  from  the  mixture,  and  these 
decompose  one  another  and  produce  free  iodine. 

5HI  +  HI03  =  8H,0  +  3l2. 

This  reaction  would  occur  in  the  stomach,  and  the  iodine  liberated 
would  produce  serious  irritation. 

If  the  salt  is  crystallised  below  65°0.  a  hydrated  salt,  NaI,2H..O,  is 
produced. 

^  Characters.~^mal\  white  cubical  crystals  or  a  dry  white 
micro-crystalline  powder,  with  a  saline  and  slightly  bitter 
taste.   It  dehquesces  on  exposure  to  moist  air.   Soluble  in  less 
than  its  weight  of  water,  in  2^  parts  of  alcohol  (90  per  cent ) 
and  m  1  part  of  glycerin.  ' 
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It  should  not  contain  more  than  5  per  cent,  of  water.  (It  frequently 
contams  more  than  this,  owmg  prohably  to  the  error  in  the  temperature 
given  in  the  mode  of  preparation.)  Minute  traces  of  bromides,  chlorides, 
and  sulphates  are  allowed. 

Dose. — 5  to  20  grains. 

Pharmacology. — The  action  of  the  iodides  is  ill-under- 
stood. Locally,  sodium  iodide  exerts,  in  the  main,  a  saline 
effect,  but  it  is  not  used  for  this  purpose.  It  is  quickly  absorbed 
from  the  stomach  and  intestines,  and  circulates  in  the  blood 
wholly  or  mostly  in  the  ionised  form.  Its  further  action, 
apart  from  a  slight  saline  effect,  is  due  to  the  iodide-ion.  This 
has  some  peculiar  influence  on  the  metabolism  of  certain 
tissues,  especially  new-formed  tissues.  It  is  consequently 
largely  used  in  the  treatment  of  conditions  characterised  by 
the  formation  of  new  ill-developed  tissue  in  various  parts  of 
the  body,  as  in  the  tertiary  stage  of  syphilis.  It  is  also  used 
in  the  treatment  of  rheumatic  and  gouty  conditions,  aneurisms, 
chronic  skin  diseases,  asthma,  bronchitis,  and  numerous  other 
affections. 

Many  people  are  extremely  susceptible  to  iodides  in  any 
form.  In  them  a  series  of  symptoms  collectively  known  as 
iodism  develop  when  iodides  are  taken  even  in  small  doses. 
The  earliest  symptoms  usually  simulate  those  of  a  '  cold  in 
the  head.'  These  may  be  followed  by  cutaneous  eruptions, 
mental  depression,  and,  after  continued  administration,  by 
loss  of  flesh  and  other  symptoms. 

Potassii  lodidum — KI. 

Prepared  m  the  same  way  as  sodiiun  iodide,  replacing  the  sohition  of 
sodium  hydroxide  by  a  solution  of  potassium  hydroxide.  It  may  be 
crystaUised  at  ordinary  temperatures. 

Characters.— ColonvlesB,  translucent  or  opaque,  cubical 
crystals,  with  a  saline,  slightly  bitter  taste.  Soluble  in  less 
than  its  weight  of  cold  water,  in  12  parts  of  alcohol  (90  per 
cent.),  in  40  parts  of  absolute  alcohol,  and  in  3  parts  of 
glycerin. 

It  may  contain  traces  of  bromides,  chlorides,  carbonates,^  or  sulphates. 

'  A  small  quantity  of  potassium  carbonate  is  often  added  intentionally,  and 
consequently  potassium  iodide  frequently  possesses  a  slight  alkaline  reaction. 
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Dose. — 5  to  20  grains. 

Pharmacology . — Its  action  is  almost  identical  with  that 
of  sodium  iodide.  The  potassium-ion  is  more  depressant  to 
the  heart  and  muscular  tissue  generally  than  the  sodium-ion, 
but  in  ordinary  therapeutic  doses  this  action  is  rarely  evident. 

It  is  more  largely  used  than  sodium  iodide  because  it 
crystallises  better,  and  being  non-deliquescent  is  more  con- 
veniently dispensed. 

Linimentum    Potassii    lodidi    cum    Sapone. — A 

liniment  of  almost  ointment-like  consistence  containing 
potassium  iodide,  glycerin,  and  curd  soap,  and  perfumed 
with  oil  of  lemon. 

Curd  soap,  2  oz.  ;  potassiiun  iodide,  1^  oz. ;  glycerin,  1  13.  oz. ; 
oil  of  lemon,  1  fl.  dr.  ;  distilled  water,  10  fl.  oz. 

Pharmacology. — It  has  a  very  mild  action,  requiring 
many  daily  applications  to  produce  a  slight  rubefacient 
effect.  It  is  occasionally  used  in  the  treatment  of  chronic 
rheumatism.  The  consistence  of  the  liniment  is  due  to  the 
partial  '  salting  out '  of  the  soap. 

Unguentum  Potassii  lodidi. — Contains  10  per  cent, 
by  weight  of  potassium  iodide. 

Potassium  iodide,  50 ;  potassium  carbonate,  3  ;  distilled  water, 
47  ;  benzoated  lard,  400. 

The  potassium  carbonate  hinders  the  decomposition  of  the  potas- 
siimi  iodide  which  is  liable  to  occur  when  the  lard  becomes  rancid. 

Pharmacology .-—k  mild  stimulating  ointment  of  com- 
paratively little  value. 

Potassium  iodide  is  contained  in  the  three  preparations  of  iodine. 
It  aids  the  solution  of  the  latter. 

Plumbi  lodidum — Pblg. 

Obtained  by  the  interaction  of  solutions  of  molecular  quantities  of  lead 
nitrate  or  acetate  and  potassium  iodide. 

Characters. — A  heavy  golden-yellow  crystalline  powder. 
Soluble  in  somewhat  less  than  2,000  parts  of  cold  or  200 
parts  of  boiling  water.    Very  slightly  soluble  in  alcohol. 
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readily  soluble  in  solutions  of  ammonium  chloride,  alkaline 
iodides,  acetates,  and  a  few  other  salts. 

It  should  contain  no  nitrate  or  acetate. 

It  is  almost  solely  used  in  the  form  of  the  ointment. 

Unguentum  Plumbi  lodidi.— Consists  of  lead  iodide, 
1  ;  paraffin  omtment  (yellow),  9. 

Pharmacology. — It  resembles  most  closely  a  weak 
iodine  preparation  in  action.  When  rubbed  into  the  skin 
it  produces  mild  irritation,  but  does  not  stain  like  iodine 
^preparations.  It  is  used  almost  solely  in  the  treatment  of 
enlarged  glands. 

Arsenii  lodidum  (see  page  201). 

Hydrargyri  lodidum  Rubrum  (see  page  188). 

Syrupus  Ferri  lodidi  (see  page  171). 

Sulphuris  lodidum. — A  weak  compound  of  iodine  and 
sulphur  in  molecular  proportions. 

Prepared  by  gently  heating  and  afterwards  fiising  an  intimate  mixture 
of  iodine  4,  sublimed  sulphiu-  1. 

Characters.— Greyish-hliiGk  masses,  with  a  radiate  crystal- 
line, somewhat  metallic,  appearance.  It  is  readily  decomposed 
into  its  elements  ;  the  vessel  containing  it  often  shows  crystals 
of  sublimed  iodine;  it  therefore  has  the  odour  of  iodine. 
It  should  be  kept  in  well- stoppered  bottles. 

It  is  insoluble  in  water,  but  slightly  soluble  in  glycerin 
and  in  fats. 

It  is  only  used  in  the  form  of  the  ointment. 

Unguentum  Sulphuris  lodidi.  —  Contains  4  per 
cent,  by  weight  of  iodide  of  sulphur. 

Sulphur  iodide,  1  ;  glycerin,  1  ;  benzoated  lard,  23. 

Pharmacology. — Its  action  is  similar  to,  but  somewhat 
weaker  than,  that  of  iodine.  It  is  irritant,  and  stains  the 
skin  in  the  same  manner.  It  is  used  in  the  treatment  of 
chronic  skin  diseases,  especially  those  of  a  parasitic  nature 
(ringworm,  &c.). 
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BROMIDES 

Bromine  itself  is  not  official.  It  was  formerly  used  as  a 
caustic,  but  has  deservedly  fallen  into  disrepute. 

The  action  of  the  official  bromides  is  almost  solely  depen- 
dent on  the  bromide-ion.  They  consequently  produce  very 
similar  effects. 

Sodii  Bromidum — NaBr. 

Prepared  in  the  same  wa^y  as  sodium  iodide,  replacing  iodine  by 
bromine.  It  should  be  crystallised  above  50°C.  to  obtain  the  anhydrous 
salt.    Below  this  temperature  NaBr,2H„0  separates  out. 

Characters. — Small  white  cubic  crystals,  or  crystalline 
powder,  with  a  saline  slightly  bitter  taste.  It  is.  somewhat 
deliquescent.  Soluble  in  less  than  2  parts  of  water,  and  in 
15  parts  of  alcohol  (90  per  cent.). 

It  should  contain  only  traces  of  chlorides,  iodides,  or  sulphates  and  no 
other  impurities.  A  special  test  is  given  in  the  Pharmacopoeia  to  show 
the  absence  of  thiocyanates.    It  is,  however,  not  quite  satisfactory. 

Dose. — 5  to  30  grains. 

Pharmacology. — Its  chief  action  is  a  depressant  one 
upon  the  central  nervous  system.  Locally,  it  exerts,  in  the 
main,  a  saline  action.  It  is  readily  absorbed  from  the  alimen- 
tary tract,  and  then  depresses  both  the  brain  and  spinal  cord. 
After  a  full  dose  (20  to  30  grains),  calmness,  apathy,  drowsi- 
ness and  sleep  follow  in  fifteen  to  forty  minutes.  The  in- 
dividual awakens  after  a  variable  time,  feeling  somewhat  dull, 
but  otherwise  normal.  The  reflexes  are  distmctly  diminished 
even  by  doses  insufficient  to  produce  sleep. 

When  repeatedly  administered  for  some  time  a  condition 
known  as  bromism  results.  This  is  characterised  by 
cutaneous  eruptions,  especially  so-called  '  bromide  acne,'  by 
mental  apathy  often  amounting  to  stupidity,  by  digestive  dis- 
turbances, and  other  less  important  symptoms.  These,  as  a 
rule,  slowly  disappear  after  the  administration  of  the  drug  is 
stopped. 

Sodium  bromide  is  useful  in  the  same  conditions  as 
potassium  bromide  (see  below).    It  is  less  depressant  to  the 
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heart  and  other  tissues  than  potassium  bromide  on  account 
of  the  smaller  toxicity  of  the  sodium-,  as  compared  with  the 
potassium-ion,  but  the  difference  is  not  of  therapeutic  im- 
portance. It  is  somewhat  deliquescent,  and  mainly  on  this 
account  is  less  used  than  the  potassium  salt. 

Potassii  Bromidum — KBr. 

Prepared  in  the  same  manner  as  potassium  iodide,  replacing  iodine  by 
bromine. 

Characters. — Colourless  opaque  cubical  crystals,  with  a 
sharp  saline  taste.  Soluble  in  less  than  twice  its  weight  of 
water,  and  in  about  120  parts  of  alcohol  (90  per  cent.). 

It  should  contain  no  impurities  except  traces  of  chlorides,  iodides,  or 
sulphates.  A  special  test  is  given  to  show  the  absence  of  thiocyanates 
(see  sodium  bromide). 

Dose.  — 5  to  30  grains. 

Pharmacology. — Practically  the  same  as  that  of  sodium 
bromide.  The  difference  (of  equi-molecular  quantities)  is  the 
difference  in  action  of  the  sodium-  and  potassium-ions,  and 
this  is  of  little  practical  importance.  It  is  used  much  more 
than  sodium  bromide. 

It  is  useful  in  the  treatment  of  epilepsy ;  of  certain  dis- 
orders characterised  or  accompanied  by  convulsions  or 
spasmodic  conditions  {e.g.  infantile  convulsions,  whooping- 
cough,  false  croup,  &c.),  and,  in  general,  of  disorders  where  it 
is  necessary  to  diminish  the  irritability  of  the  brain  or  spinal 
cord. 

Ammonii  Bromidum— NH^Br. 

Prepared  by  neutralising  liydrobromic  acid  with  ammonia  and  crystal- 
lising. It  cannot  be  made  in  the  same  way  as  the  preceding  bromides  on 
account  of  its  volatility. 

Characters.— Sm&.l\  colourless  cr.ystals,  or  a  white  crystal- 
line powder,  inodorous,  with  a  somewhat  pungent  saline  taste. 
Soluble  in  less  than  twice  its  weight  of  water,  and  in  about  14 
parts  of  alcohol. 

It  may  be  sublimed  unchanged.  It  should  contain  not  more  than 
traces  of  sulphates  or  chlorides,  and  no  other  impurity. 
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Dose. — 5  to  30  grains, 

Phwnnacology. —'^imiXo^:  to  that  of  sodium  and  potassium 
bromides.  The  ammonium-ion  is  somewhat  stimulant  to  the 
nervous  system,  and  hence  ammonium  bromide  is  regarded  as 
being  less  depressant  than  the  sodium  and  potassium  salts. 
Practically  the  difference  is  small. 

It  is  used  in  the  same  class  of  cases  as  sodium  and 
potassium  bromides,  more  especially  in  epilepsy  and  asylum 
practice.    It  is  somewhat  less  pleasant  to  take. 

It  may  be  pointed  out  that  equal  weights  of  anhydrous  sodium,  potas- 
sium, and  ammonium  bromides  contain  different  amounts  of  bromine  as 
bromide.  Eoughly,  ammonium  bromide  contains  one-sixth  more  bromide 
than  tlie  same  weight  of  potassium  bromide. 

Acidum  Hydrobromicum  Dilutum. — '  An  aqueous 
solution  containing  10  per  cent,  by  weight  of  hydrogen 
bromide,  HBr.' 

Prepared  by  dissolving  in  water  the  gas  obtained  by  distilling  a 
mixtm-e  of  potassium  bromide  and  concentrated  phosphoric  acid. 

Characters. — A  colourless,  mobile,  inodorous  acid  liquid. 

It  should  contain  no  impurities. 
Dose.— 15  to  60  minims. 

Pharmacologij.—hoGoMy  it  possesses  an  acid  action.  After 
absorption  it  acts  as  a  bromide.  It  is  stated  to  be  less  de- 
pressant and  to  produce  '  bromism  '  less  readily  than  other 
bromides,  but  this  is  due  simply  to  the  smaller  dose  (of 
bromide-ion)  which  is  given.  (Eoughly,  60  minims  of  dilute 
acid  equal  8  grains  of  potassium  bromide.) 

It  is  useful  in  the  same  conditions  as  other  bromides.  Its 
acidity  renders  it  somewhat  more  irritant  locally  and  there- 
fore not  so  well  borne.  It  is  said  to  diminish  the  tendency  to 
'  cinchonism  '  (see  page  291),  but  this  is  doubtful. 

CHLOEINE 

Chlorine  is  not  official.  It  is,  however,  occasionally  used 
as  an  aqueous  solution  in  therapeutics,  and  is  frequently  em- 
ployed as  a  disinfectant  agent.    For  the  latter  purpose  it  is 
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commonly  prepared  by  adding  an  acid  to  chlorinated  lime. 
The  action  of  chlorinated  lime  itself  is  due  to  the  hypo- 
chlorite it  contains,  but  this  is  similar  to  that  of  chlorine,  so 
that  this  substance  is  conveniently  described  here. 

Calx  Chlorinata — bleaching  powder.  A  mixture  of 
calcium  chloro-hypochlorite,  Ca(OCl)Cl,  and  slaked  lime.  It 
should  yield  33  per  cent,  of  chlorine  on  addition  of  excess  of 
acid. 

Prepared  by  exposing  slaked  lime  to  the  action  of  chlorine  gas  until 
absorption  ceases.  About  three-fifths  of  the  lime  is  converted  into  calcium 
chloro-hypochlorite. 

Characters. — A  dirty  white,  dry  powder  with  a  chlorine- 
like smell.  On  exposure  to  air  it  becomes  moist  and  gradually 
decomposes.  It  is  only  partially  soluble  in  moderate  amounts 
of  water,  the  calcium  chloro-hypochlorite  alone  dissolving, 
the  hydrate  remaining  almost  entirely  undissolved. 

Calcium  chloro-hypochlorite  is  a  very  unstable  compound. 
It  is  readily  decomposed  in  the  presence  of  moisture  by  the 
carbon  dioxide  of  the  air.  Hypochlorous  acid  is  given  off, 
and  to  this  the  odour  and  activity  of  chlorinated  lime  are  due. 

It  should  be  kept  in  hermetically-sealed  packages  or  in 
well-stoppered  bottles. 

Pharmacology.  — Moist  chlorine  and  hypochlorites  are 
powerfully  disinfectant,  and  chlorinated  lime  is  commonly 
used  for  this  purpose.  It  is  employed  for  disinfecting  urine, 
fffices,  &c.,  where  a  strong  solution  can  be  brought  into  imme- 
diate contact  with  the  infected  matter.  It  cannot  be  used  for 
coloured  fabrics  on  account  of  its  bleaching  properties,  or  for 
metal  work.  Simply  exposed  in  a  room  chlorinated  lime  is 
deodorant,  not  disinfectant. 

Liquor  Calcis  Chlorinatae.— A  sohition  of  calcium 
chloro-hypochlorite,  containing  not  less  than  2  per  cent, 
of  available  chlorine.  When  fresh  it  yields  about  3  per 
cent.    It  should  be  kept  in  a  cool  dark  place. 

Prepared  from  1  lb.  of  chlorinated  lime  and  1  gallon  of  distilled 
water. 
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Pharmacology. — It  is  powerfully  disinfectant.  When 
applied  to  the  skin  it  produces  a  slight  irritant  effect 
manifest  in  a  feeling  of  prickling  and  congestion,  and,  if 
continued,  in  cutaneous  eruptions.  It  has  been  used  in 
the  treatment  of  infected  wounds,  of  purulent  discharges 
from  mucous  membranes,  and  as  a  disinfectant  for  the 
hands ;  also  as  a  means  of  giving  chlorine  inhalations. 
Its  irritant  action  limits  its  usefulness. 

Liquor  Sodae  Chlorinatae. — A  colourless  alkaline 
liquid  containing  about  2^  per  cent,  available  chlorine. 
It  has  an  astringent  taste  and  a  faint  chlorine-like  odour. 

Prepared  by  the  interaction  of  solutions  of  sodium  carbonate  and 
chlorinated  hme.    It  should  be  kept  in  a  cool  and  dark  place. 

Dose. — 10  to  20  minims. 

Pharmacology. — Similar  to  that  of  the  solution  of 
chlorinated  lime.  It  has  been  given  internally  in  puru- 
lent diseases  of  the  throat,  and  in  certain  infective  condi- 
tions of  the  stomach  and  intestines,  but  as  an  intestinal 
disinfectant  it  is  of  doubtful  value.  As  a  wash  or  injec- 
tion in  the  treatment  of  discharging  mucous  surfaces  and 
offensive  ulcers  it  is  of  greater  service,  but  it  is  too 
irritating  for  general  use. 

A  solution  of  chlorine  for  internal  administration  is  often  made 
by  the  interaction  of  hydrochloric  acid  and  potassium  chlorate 
(see  page  117). 

Chlorides. — These  are  of  little  therapeutical  importance. 
The  chloride-ion,  owing  to  the  number  already  existing  in  the 
blood,  is  pharmacologically  inactive.  The  action  of  chlorides 
is  therefore  due  to  the  metallic  ion,  or  is  a  purely  physical 
effect.  The  official  chlorides  will  therefore  be  described  under 
the  individual  metals. 

SULPHUE 

Sulphur  is  official  in  two  forms,  sublimed  and  precipitated. 
These  differ  somewhat  in  colour  and  in  the  fineness  of  their 
particles,  but  are  otherwise  similar. 
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Pharmacology.  —  Being  insoluble  in  ordinary  media, 
sulphur  exerts  a  purely  protective  action  when  applied  to 
the  skin.  If  rubbed  into  the  skin,  however,  or  allowed  to 
lie  in  contact  with  it  for  some  time,  it  interacts  with  the 
secretions  and  a  small  quantity  of  sulphide  (and  possibly 
sulphite)  is  formed.  As  soluble  sulphides  are  irritant, 
sulphur  locally  applied  may  cause  congestion  and  even  in- 
flammation. 

Taken  by  the  mouth,  sulphur  has  no  distinct  action  until 
it  reaches  the  intestines.  There,  under  the  influence  of  the 
alkaline  juices,  alkaline  sulphides  are  gradually  formed, 
and  these,  acting  as  irritants  to  the  intestinal  mucous  mem- 
brane, increase  secretion  and  peristalsis  and  produce  a  laxative 
effect.  Nearly  all  the  sulphur  of  a  pharmacopoeial  dose  is 
discharged  in  the  feeces  unchanged.  Most  of  that  converted 
into  sulphides  is  absorbed  into  the  blood  and  is  excreted  as 
sulphides  (perhaps  mainly  as  hydrogen  sulphide)  by  the 
lungs,  skin,  and  other  excretory  organs,  and  as  sulphates  and 
intermediate  products  by  the  urine.  The  breath  of  a  patient 
taking  sulphur  usually  smells  of  sulphuretted  hydrogen. 
During  the  process  of  excretion  the  sulphides  stimulate 
slightly  the  bronchial  and  cutaneous  secretions.  The  amount 
of  sulphide  formed  from  sulphur  is,  however,  usually  too 
small  to  produce  any  distinct  general  effect.  Mental  depres- 
sion is  sometimes  experienced,  and  occasionally  more  definite 
symptoms. 

Sulphur  is  largely  used  externally  in  the  treatment  of 
certain  skin  diseases,  especially  scabies  ('itch')  and  acne. 
It  is  sometimes  dusted  on  rheumatic  joints,  which  are  after- 
wards wrapped  in  flannel  or  cotton  wool.  Internally  it  is 
given  as  a  laxative  to  children  and  to  patients  suffering  from 
hEemorrhoids  and  other  rectal  diseases.  It  is  also  given  in 
skin  diseases,  particularly  acne,  in  chronic  bronchitis,  chronic 
rheumatism,  lead  poisoning,  and  other  conditions.  In  some 
of  these,  however,  sulphides  {e.g.  calx  sulphurata)  are  more 
efficient. 

Burning  sulphur  is  employed  to  disinfect  rooms  (see 
page  73). 
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Sulphur  Sublimatum— flowers  of  sulphur. 

Prepared  by  subliming  native  sulphur  or  the  crude  sulphur  obtained 
from  various  by-products,  washing  and  drying. 

Characters. — A  bright  greenish-yellow,  slightly  gritty 
powder,  almost  without  taste  or  odour.  Insoluble  in  water, 
but  soluble  in  carbon  bisulphide,  chloroform,  and  oil  of 
turpentine.  It  burns  with  a  blue  flame,  forming  sulphur 
dioxide,  and  can  be  entirely  volatilised  by  heat. 

It  should  contain  no  crystalline  matter,  no  arsenium  sulphide,  and 
should  have  no  action  on  htmus.  (Unwashed  sublimed  sulphur  is  slightly 
acid  owing  to  tlie  presence  of  traces  of  sulphuric  acid.  This  arises  from 
hydration  and  oxidation  of  sulphur  dioxide,  which  is  formed  in  small 
quantity  at  the  commencement  of  sublimation.  Sulphur  also  becomes 
slightly  acid  on  exposure  to  moist  air.) 

Dose.  -  20  to  60  grains. 

P7ia?-maco%^/.  — Sublimed  sulphur  is  used  when  the 
mechanical  action  of  its  particles  is  ]-equired  in  aiding  its 
other  effects  (as  in  the  treatment  of  scabies),  and  when  the 
use  of  the  smoother  precipitated  variety  is  not  indicated. 

Confectio  Sulphuris.— Contams  nearly  half  (^ths)  its 
weight  of  sublimed  sulphur. 

Sublimed  sulphur,  4  oz. ;  acid  potassimn  tartrate,  1  oz. ;  traga- 
canth,  18  gr. ;  syrup,  2  fl.  oz.  ;  tincture  of  orange,  h  fl.  oz. ;  glycerin, 
IJ  fl.  oz.  - 

Dose.  — 60  to  120  grains. 

Pharmacologij. —The  cream  of  tartar  and  tincture  of 
orange  in  this  preparation  are  merely  flavouring  ingre- 
dients. The  former  gives  it  a  slight  acid  taste.  It  is  a 
pleasant  preparation  to  admmister  to  children. 

Unguentum  Sulphuris.- Consists  of  sublimed  sul- 
phur 1,  benzoated  lard  9. 

Pharmacology. -When  rubbed  into  the  skin  it  pro- 
duces the  effects  already  described.  It  is  used  largely  in 
the  treatment  of  scabies,  the  coarse  particles  of  sulphur 
helping  to  open  up  the  burrows  of  the  itch  insect.  For 
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most  other  skin  diseases  this  grittiness  is  objectionable  ; 
and  for  many  people  the  ointment  is  too  strong. 

Pulvis  Glycyrrhizae  Compositus. -  See  page  403. 

Sulphur  Praecipitatum — milk  of  sulphm-. 

Prepared  bj'  boiling  for  some  time  a  mixture  of  sulphur  and  lime  in 
water,  decanting  the  yellow  solution,  adding  hydrochloric  acid  until  near 
neutralisation,  washing  and  drying  the  precipitated  sulphur. 

Various  polysulphides  and  thiosulphate  of  calcium  are  first  formed. 
Taking  the  penta-sulphide  as  an  example,  the  reactions  may  be  indicated 
as  follows : 

6S.,  +  3Ca(0H),  =  2CaS,  +  CaS,0,  -h  SH.O. 
2CaS5  +  CaS.O,,  4"6HC1  =  SCaCl,  +  3H,,0  +  6S,,. 

Characters.— A.  greyish -yellow  soft  powder,  free  from 
grittiness.  In  most  other  characters  it  resembles  sublimed 
sulphnr. 

It  should  not  contain  any  crystalline  matter,  or  smell  of  sulphuretted 
hydrogen. 

Dose. — 20  to  60  grains. 

Pharmacology. — On  accomit  of  its  smoother  natm-e  it  is 
better  adapted  for  most  therapeutic  purposes  than  sublimed 
sulphur.  The  coarseness  of  the  latter  is  no  disadvantage  in 
the  treatment  of  scabies  or  when  employed  as  a  laxative,  but 
it  is  for  use  as  a  dusting  powder,  lotion,  or  ointment  in  most 
cases. 

Trochiscus  Sulphuris. — Each  lozenge  contains  5 
gi'ains  of  precipitated  sulphur. 

Precipitated  sulphur,  5  ;  acid  potassium  tartrate,  1 ;  sugar,  8 ; 
tincture  of  orange,  1 ;  gum  acacia,  1  ;  mucilage  of  gum  acacia,  1. 
Compare  with  the  composition  of  Confectio  Sulphuris. 

Pharmacology.— A8  in  the  confection  the  acid  tartrate 
of  potassium  and  tincture  of  orange  are  merely  flavouring 
ingredients.  Precipitated  sulphur,  being  smoother,  is 
more  pleasant  to  take  in  the  form  of  a  lozenge  than  is 
sublimed  sulphur. 

The  lozenge  is  a  convenient  means  of  administering 

sulphur. 
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Potassa  Sulphurata— liver  of  sulphur.    A  mixture  of 

potassium  mono-  and  polysulphides  and  thiosulpliate.  It 

usually  contains  potassium  sulphate  and  carbonate. 

Prei^arecl  by  fusing  together  potassium  carbonate  2  parts,  and  sublimed 
sulphur  1  part.    It  rapidly  deteriorates  when  exposed  to  moist  air. 

Characters. — Dull  greenish  irregular  pieces,  with  a  faint 
odour  of  sulphuretted  hydrogen  and  an  alkaline  acrid  taste. 
The  freshly  fractured  surface  is  liver-brown  in  colour.  Soluble 
m  about  2  parts  of  water  ;  about  50  per  cent,  is  soluble  in 
90  per  cent,  alcohol. 

Pharmacology. — Applied  to  the  skin,  it  softens  the  epi- 
dermis and  acts  as  an  irritant,  producing  inflammation  if 
applied  for  long.  When  taken  by  the  mouth  large  doses 
cause  severe  irritation  of  the  gastro-intestinal  tract,  and  after 
absorption  affect  the  nervous  system,  depressing  the  medullary 
centres  and  producing  coma  and  often  convulsions. 

Sulphurated  potash  is  only  used  externally.  As  an  oint- 
ment (10  to  20  grains  to  1  ounce)  it  is  useful  in  scabies  and 
some  chronic  eczematous  and  acneiform  eruptions.  It  may 
also  be  applied  as  a  lotion  (l  in  30  or  40)  and,  if  large  areas 
are  affected,  as  a  bath  (60  grains  to  1  gallon).  Besides  skin 
diseases,  the  baths  are  useful  in  chronic-  rheumatism  and 
allied  conditions. 

Calx  Sulphurata. — Contains  about  50  per  cent,  of 
calcium  sulphide,  CaS,  with  calcium  sulphate  and  carbon. 

Prepared  by  heating  native  calcium  sulphate  and  wood  charcoal  in  a 
crucible  until  sufficient  sulphate  is  reduced. 

Characters.  -  A  greyish-white  powder  with  a  faint  odour 
of  sulphuretted  hydrogen.  Slightly  soluble  in  water  ;  insoluble 
in  alcohol.  It  gradually  decomposes  when  exposed  to  moist  air. 

Dose.  —  ^  to  1  grain. 

Pharmacology. —  It  has  a  similar  action  to  sulphurated 
potash  but  is  less  powerfully  irritant.  When  taken  in  pharma- 
copceial  doses  it  produces  no  distinct  symptoms  beyond 
unpleasant  eructations  of  sulphuretted  hydrogen,  but  if  given 
repeatedly  it  appears  to  exert  a  beneficial  influence  on  com- 
mencing suppuration  if  this  is  present. 
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It  has  been  used  externally  as  a  depilatory,  but  it  is  chiefly 
administered  internally  in  the  treatment  of  boils,  acne,  and 
similar  conditions. 

CAEBON 

Wood  charcoal  is  alone  official. 

Carbo  Ligni — the  residue  left  after  wood  has  been  ex- 
posed to  a  red  heat  without  the  access  of  air. 

Characters. — A  black  insoluble  powder,  tasteless  and 
odourless,  and  free  from  gritty  matter.  It  should  not  leave 
more  than  7i  per  cent,  of  ash. 

Dose.— 60  to  120  grains. 

Pharmacology.— Its  action  is  a  purely  physical  one,  and 
is  dependent  upon  its  mechanical  action  and  its  power  of  con- 
densing gases  within  its  pores.  The  latter  is  its  most  im- 
portant action. 

Charcoal  is  able  to  take  up  many  times  its  volume  of 
gases,  and  in  many  cases,  by  means  of  the  oxygen  it  has 
absorbed,  to  destroy  them.  Thus  considerable  quantities  of 
sulphuretted  hydrogen  are  absorbed  and  oxidised.  Charcoal 
is  therefore  a  deodorant.  It  is  in  no  sense  an  antiseptic  or 
disinfectant.  When  wetted,  it  largely  loses  this  power  of 
absorbing  gases,  but  not  altogether.  In  this  condition  it  is 
still  able  to  take  up  solids,  e.g.  colouring  matters,  from  solu- 
tions, and  is  used  for  this  purpose.  It  will  also  take  up  small 
quantities  of  alkaloids,  and  has  been  employed  in  poisoning 
by  these  substances. 

When  taken  by  the  mouth,  charcoal  is  not  absorbed.  It 
takes  up  gases  when  present,  and  to  a  slight  extent  other 
substances,  in  the  stomach  and  intestines,  and  it  is  conse- 
quently of  use  in  flatulence.  It  also  diminishes  the  odour  of 
the  faeces.  After  large  doses  its  mechanical  action  becomes 
evident  in  the  laxative  effort  which  it  often  produces. 

Charcoal  is  mainly  used  for  destroying  the  unpleasant 
effluvia  arising  from  drains.  It  was  employed,  sprinkled  on 
a  poultice,  for  cleansing  foul-smelling  wounds,  but  it  is  rarely 
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used  for  this  purpose  now.  For  flatulence  it  must  be  given 
in  full  closes. 

CAEBON  13ISULPHIDE 
Carbonis  Bisulphidum — CSg. 

Prepared  by  passing  sulpliur  vapour  over  red-hot  charcoal,  and  con- 
densing and  purifying  the  product. 

Characters.— k  colourless,  highly  refractive,  very  volatile 
and  inflammable  liquid,  having  a  characteristic  ethereal  but 
not  fetid  odour.  Soluble  in  about  500  parts  of  water,  readily 
in  alcohol,  ether,  chloroform,  and  in  fixed  and  volatile  oils. 

It  should  not  contain  sulphur  or  sulphuretted  hydrogen,  or  give  an  acid 
reaction. 

The  unpleasant  odour  of  commercial  carbon  bisulphide  is  mainly  due 
to  the  presence  of  other  organic  sulphur  compounds  formed  during  manu- 
facture and  by  exposure  to  light. 

Pharmacology . — It  is  used  only  as  a  solvent,  for  phos- 
phorus, caoutchouc,  &c.  It  produces,  however,  both  acute  and 
chronic  forms  of  poisoning.  The  latter  is  of  most  impor- 
tance, a  characteristic  feature  of  it  being  the  symptoms  of  a 
peripheral  neuritis. 

PHOSPHORUS 

Phosphorus.— 'A  solid  non-metallic  element  obtained 
from  calcium  phosphate.' 

Prepared  by  treating  calcium  phosphate  (bone  ash)  with  sulphuric 
acid,  filtering  off  the  solution  of  phosphoric  acid  formed,  evaporating  it  to 
dryness,  and  heating  with  charcoal.  The  phosphoric  acid  is  first  converted 
into  metaphosphoric  acid,  and  this,  when  the  temperature  is  raised  to  a 
white  heat,  is  decomposed  by  the  charcoal,  phosphorus  distilhng  over. 

Ca,,(PO„),  -(-  3H,80,i  =  SCaSO^  +  2H3PO,. 
H3PO,  =  H^O  +  HPO,. 
4HP0.,  +  12c  =  12C0  -h  2H,  +  4P. 

Characters. — An  almost  colourless  or  yellowish  translu- 
cent solid,  readily  cut  with  a  knife,  volatile  and  very  im- 
flammable,  and  having  a  characteristic  garlic-like  odour.  It 
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is  usua  lly  seen  in  the  form  of  thickish  sticks  covered  with  a 
yellowish  or  reddish  film.  In  moist  air  it  emits  white  vapours 
of  phosphorous  anhydride,  and  in  the  dark  is  luminous  owing 
to  the  rapid  oxidation  involved  in  this  process.  It  is  insoluble 
in  water,  but  soluble  in  320  parts  of  absolute  alcohol,  in  80 
parts  of  pure  ether,  in  25  parts  of  chloroform,  and  in  about 
80  parts  of  olive  oil  or  of  oil  of  turpentine.  One  part  of 
carbon  disulphide  dissolves  about  9  parts.  It  is  kept  under 
water. 

Specific  gravity,  1-77.  It  should  contain  no  arsenium  compounds,  and 
only  traces  of  sulphates. 

Dose.— to  gJ-™- 

P/ia-rwaco^of/?/.— Phosphorus  is  of  greater  interest  from 
a  toxicological  than  a  therapeutical  point  of  view.  It  has 
been  largely  used  in  treatment  in  the  past,  but  at  present  it 
is  comparatively  rarely  employed. 

When  merely  handled,  phosphorus  exerts  very  little  effect 
upon  the  skin,  but  if  rubbed  into  the  skin  troublesome  sores 
are  produced.  Taken  by  the  mouth  in  small  doses  (y^-sV 
grain),  it  has  an  unpleasant  taste,  but  in  most  persons  no 
other  effect.  Somewhat  larger  doses  grain)  usually  induce 
nausea  and  may  cause  vomiting.  Much  larger  doses  (i-l 
grain),  if  in  a  finely  divided  state,  are  poisonous.  Usually 
no  symptoms  appear  for  some  hours  ;  then  there  is  epigastric 
discomfort  followed  by  pain,  nausea,  and  vomiting.  These 
symptoms  may  increase  and  death  may  occur  from  collapse, 
but  more  usually  considerable  recovery  follows  and  the  patient 
may  even  appear  moderately  well.  In  two  to  three  days, 
however,  the  symptoms  reappear  accompanied  by  jaundice  ; 
the  Hver  is  tender  and  enlarged ;  weakness  and  depression, 
followed  by  somnolence,  set  in,  and  the  patient  dies  m  a 
comatose  condition.  Other  symptoms, .  e.g.  bleeding  from 
mucous  membranes,  may  be  dominant,  but  these  cases  are 
comparatively  rare.  On  microscopic  examination  the  cells  of 
the  tissues  are  found  to  have  undergone  fatty  degeneration. 

Besides  acute  phosphorus  poisoning,  a  chronic  form,  seen 
especially  in  match  workers,  occurs.  This,  in  most  cases, 
is  characterised  by  necrosis  of  the  jaw  ('  phossy  jaw  ')• 
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Very  small  doses  of  phosphorus  given  for  long  periods 
induce,  in  young  animals,  a  curious  change  in  the  bones 
(Wegner).  Instead  of  cancellous  tissue,  compact  tissue  is 
laid  down  in  the  ends  of  long  bones,  the  ribs,  vertebra,  &c., 
and  there  is  an  increased  deposition  under  the  periosteum. 
In  fowls  the  long  bones  may  become  solid  rods.  This  action 
appears  to  be  a  true  stimulation  of  ordinary  bone  formation 
and  not  a  simple  increase  in  the  deposition  of  lime  salts.  As 
a  result  of  these  researches  phosphorus  was  recommended  for 
certain  diseased  conditions  associated  with  changes  in  the 
bones  (rickets,  osteomalacia,  ununited  fracture),  but  it  does 
not  seem  to  have  proved  of  much  value.  Nor  does  it  appear 
to  have  been  of  certain  benefit  in  the  numerous  other  condi- 
tions (nervous  exhaustion,  hysteria,  certain  blood  diseases 
and  cutaneous  diseases,  &c.)  in  which  it  has  been  tried.  It 
is,  however,  said  to  be  beneficial  in  some  forms  of  neuralgia 
(intercostal,  &c.).    It  is  given  best  in  the  form  of  a  pill. 

Oleum  Phosphoratum.— A  1  per  cent,  solution  by 
weight  of  phosphorus  in  almond  oil. 

The  almond  oil  is  first  heated  to  about  150°C.  for  15  minutes, 
and  afterwards  cooled  and  filtered.  This  removes  air  and  moisture 
and  other  impurities  which  may  lead  to  oxidation  of  the  phosphorus. 
Notwithstanding  this  treatment,  the  preparation  does  not  keep  well 
under  ordinary  conditions.    It  deposits  a  reddish  precipitate. 

Characters. —  Similar  to  those  of  almond  oil,  but 
having  the  characteristic  odour  of  phosphorus  and  being 
phosphorescent  in  the  dark. 

Dose. — 1  to  5  minims. 

Pilula  Phosphori.— Contains  2  per  cent,  of  phos- 
phorus. 

Phosphorus,  1;  white  beeswax,  12^;  lard,  12^;  kaolin,  11^. 
(Carbon  disiUphide  is  used  to  dissolve  the  phosphorus.)  Keep  the 
mass  under  water  in  the  dark  until  required,  then  to  each  3  gr.  add 
1  gr.  of  powdered  gum  acacia.    The  pills  should  be  varnished. 

-Do.se.— 1  to  2  grains. 

Pharmacology.— It  is  not  a  good  pill,  since  it  does 
not  disintegrate  readily. 
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METALS  AND  THEIE  COMPOUNDS 

Three  metals — sodium,  iron,  and  mercury— are  official. 
Sodium  is  used  for  making  Liquor  Sodii  Ethylatis ;  iron  for 
making  three  syrups,  n  wine,  and  two  liquors ;  mercury  for 
making  the  liquor  and  ointment  of  nitrate  of  mercury,  and 
certain  preparations  in  which  the  metal  is  present  in  a  finely 
divided  ('  extinguished ')  form.  Li  the  latter  state  mercury  is 
employed  in  therapeutics.  Iron,  in  the  form  of  reduced  iron 
(Ferrum  Redactum),  is  also  used  therapeutically. 

Most  of  the  common  compounds  of  the  metals  are  official. 
A  few  are  solely  employed  in  making  other  preparations,  but 
the  majority  are  for  administration  in  disease. 

THE  ALKALI  METALS 

Compounds  of  sodium,  potassium,  lithium,  and  ammonium 
(which  is  usually  associated  with  the  alkali  metals)  are  official. 

Witli  the  exception  of  the  compounds  of  ammonium  (which 
dift'ers  pharmacologically  from  the  rest  much  more  than  it 
does  chemically),  the  compounds  of  the  alkali  metals  closely 
simulate  one  another  in  pharmacological  action.  This  is  due 
to  the  fact  that  their  action  is  mainly  dependent  on  the  anion, 
not  on  the  kation  (metallic  ion).  Differences  in  the  kations 
are  easily  demonstrated  pharmacologically,  but  they  are^  not 
present  to  any  appreciable  extent  in  doses  which  are  adminis- 
tered  therapeutically. 

Siiice  sodium  chloride  exists  in  large  quantities  in  the  blood  and  tissue- 
iuices,  it,  as  well  as  the  sodium-  and  chloride-ions  into  which  it  is  largely 
'dissociated,  may  be  said  to.be  without  chemical  action  as  such^  Sodium 
cWoride,  in  other  words,  when  administered,  produces  its  effects  by  a 
physical  action  or,  as  happens  to  a  slight  extent,  indirectly.  The  difference 
in  action  of  other  sodium  compounds,  apart  from  what  can  he  explained 
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by  phj'sical  differences,  must  be  clue  to  the  anion  ;  and  similarly  the 
difference  in  action  of  the  chlorides  of  the  metals  must  be  due  to  the 
kation.  Potassium  chloride,  for  example,  is  what  is  called  a  muscle- 
poison,  an  effect  which  must  be  due  to  the  potassium-ion.  This  action  is, 
in  fact,  common  to  all  potassiimi  salts.  The  lithium-ion  has  a  similar 
action. 

SODIUM  COMPOUNDS 

Sodium. — A  metallic  element,  of  a  tough  waxy  consistence,  imparting 
an  intense  yellow  coloration  to  the  flame.  It  violently  attacks  water  or 
alcohol.  "When  freshly  cut  it  shows  a  bright  metallic  surface,  which 
quickly  tarnishes  owing  to  oxidation.    It  is  kept  under  naphtha. 

It  is  only  used  to  make  — 

Liquor  Sodii  Ethylatis. — An  alcoholic  liquid  contain- 
ing 18  per  cent,  of  sodium  ethylate,  C.^H^ONa. 

Prepared  by  cautiously  dissolving  1  gramme  of  clean  sodium  in 
20  c.c.  of  absolute  alcohol  in  a  flask  kept  cool  by  a  stream  of  cold 
water. 

CoHgOH  +  Na  =  aHjONa  +  H. 

Characters.— k  colourless  corrosive  liquid  of  syrupy 
consistence.    It  becomes  brown  by  keeping. 

Pharmacologij . — It  is  a  caustic,  but  is  rarely  used. 

Sodii  Carbonas— Na^COajlOHgO. 

Prepared  from  sodium  chloride  by  (a]  the  Solvay  or  ammonia- soda 
process  ;  (&)  the  Leblanc  process.  The  former  consists  in  decomposing 
sodium  chloride  with  ammonium  bicarbonate,  and  calcining  the  sodium 
bicarbonate  which  separates  out;  the  latter,  in  first  making  sodium 
sulphate,  which  is  subsequently  heated  with  calcium  carbonate  and 
carbon,  and  purifying  the  product  (black  ash)  by  lixiviation,  calcination, 
and  crystallisation. 

Characters. — Large  transparent  colourless  crystals,  with 
an  unpleasant,  strongly  alkaline  taste ;  efflorescent  in  air, 
finally  falling  to  powder.  Soluble  in  less  than  twice  its 
weight  of  water,  almost  insoluble  in  alcohol. 

It  should  contain  no  impurity  except  traces  of  chlorides,  sulphates,  or 
ammonium.  A  special  test  is  given  in  the  Pharmacopoeia  to  prove  the 
absence  of  thiocyanate  which  is  liable  to  be  formed  in  the  Leblanc 
process. 

For  neutralisation  equivalents  see  footnote,  page  99. 
Dose. — 5  to  30  grains. 
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Pharmacology. — Its  pharmacological  action  is  dependent 
on  (a)  its  alkalinity ;  (6)  the  liberation  of  carbon  dioxide  by 
acids ;  (c)  to  a  less  extent  to  the  physical  action  known  as  a 
saline  action. 

Just  as  we  have  an  acid  pharmacological  action  due  to  the 
hydrogen-ion,  so  we  have  an  alkaline  pharmacological  action, 
common  to  all  substances  possessing  alkaline  characters, 
which  is  due  to  the  hydroxyl-ion,  "When  sodium  carbonate 
is  dissolved  in  water  it  may  be  said  to  dissociate  into  Na-ion 
and  COg-ion,  but  the  latter,  like  the  anion  of  all  very  feeble 
acids,  re- acts  with  the  water,  combining  with  some  of  its  H 
to  form  un-ionised  carbonic  acid,  thus  leaving  a  corresponding 
number  of  OH-ions  free.  These  cause  the  alkalinity  of  sodium 
carbonate  solutions. 

The  fundamental  pharmacological  action  of  the  hydroxyl- 
ion  ('  alkaline '  action)  is  due  to  its  power  of  (i.)  neutralising 
acids ;  (ii.)  saponifying  fats  ;  (iii.)  combining  with  albumen  to 
form  alkali- albumen.  The  first  and  last  actions  will  be 
referred  to  later  (pages  111,  112).  To  the  second  is  mainly 
due  the  cleansing  action  of  alkalies  upon  the  skin. 

Saturated  sodium  carbonate  solutions  are  fairly  powerfully 
alkaline,  and  besides  cleansing  the  skin  cause  marked  irrita- 
tion if  long  applied.  It  is  not  much  used  therapeutically, 
sodium  bicarbonate  and  the  potassium  compounds  being  pre- 
ferred.   (See  these.) 

Sodii  Carbonas  Exsiccatus— Na^COs-  Nearly  an- 
hydrous sodium  carbonate. 

Prepared  by  heating  sodium  carbonate  or  bicarbonate. 

Characters.— k  dry  white  powder,  with  a  harsh  alka- 
line taste.  It  is  somewhat  hygroscopic.  Soluble  in  6 
parts  of  water,  insoluble  in  alcohol. 

It  should  not  contain  more  than  traces  of  water. 

Dose.— 3  to  10  grains. 

It  is  used  in  making  Pilula  Ferri.  The  ordinary  carbonate  could 
not  be  employed,  as  the  chemical  interaction  which  occurs  in  this  pill 
(see  page  169)  would  set  free  the  water  of  crystallisation,  and  this 
would  soften  the  mass  and  make  it  unworkable. 
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Pharmacologij— The  same  as  that  of  sodium  car- 
bonate, except  that,  bemg  anhydrous,  it  has  a  greater 
affinity  for  water,  and  is  consequently  somewhat  more 
irritant  when  applied  to  mucous  membranes.  It  is  only 
official  for  use  in  pills. 

Sodii  Bicarbonas — NaHCO^. 

Prepared  by  the  Solvay  or  ammonia-soda  process  (see  page  97) ;  or 
by  exposing  partially  dried  crystals  of  sodium  carbonate  to  the  action  of 
carbon  dioxide. 

Characters. — Small  colourless  opaque  crystals,  or  white 
micro- crystalline  powder,  with  a  saline,  somewhat  alkaline 
and  bitter  taste.  Soluble  in  12  parts  of  water,  insoluble  in 
alcohol. 

It  should  contam  only  traces  of  chlorides,  sulphates,  or  ammonium, 
and  no  thiocyanate  or  other  impurity. 

For  neutralisation  equivalents  see  footnote.^ 

It  is  a  constituent  of  all  effervescing  preparations. 

Dose. — 5  to  30  grains. 

Trochiscus  Sodii  Bicarbonatis.— Each  lozenge  con- 
tains 3  grains  of  sodium  bicarbonate.    Rose  basis. 

Pharmacology.-  Like  sodium  carbonate,  its  pharmaco- 
logical action  depends  upon  (a)  its  alkalinity ;  (b)  the  libera- 
tion of  carbon  dioxide  by  acids ;  (c)  the  physical  action  known 
as  a  saline  action. 

Saturated  solutions  are  comparatively  mildly  alkaline. 
This  is  partly  owing  to  the  small  solubility  of  the  salt,  but 
mainly  to  the  fact  that  being  an  acid  salt  it  yields  on  solution 
only  a  comparatively  small  number  of  hydroxyl-ions. 

Applied  externally  in  solution  it  is  slightly  cleansing  and 
sedative.   When  taken  by  the  mouth  it  has  a  somewhat  bitter 

'  To  avoid  repetition,  the  neutralisation  equivalents  of  the  more  important 
substances  are  given  in  one  formula.  This  is  more  easily  remembered  than 
several  independent  formulaj.  It  is  not  exact,  but  is  sufficiently  so  for  practical 
purposes. 

20  grains  of  sodium  bicarbonate  =  .34  grains  of  sodium  carbonate  =  24  grains 
of  potassium  bicarbonate  =  20  grains  of  potassium  carbonate  =  13  grains  of 
ammonium  carbonate  =  18  grains  of  tartaric  acid  =  17  grains  of  citric  acid. 
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saline  taste,  and  exerts  a  mild  sedative  action.  In  the  stomach 
it  interacts  with  the  acid  of  the  gastric  contents  when  this  is 
present,  and  forms  sodium  chloride,  lactate,  or  other  salt,  and 
carbonic  acid.  The  latter  has  a  sedative  action  on  the  gastric 
walls.  If  administered  before  a  meal,  when  there  is  little  or 
no  acid  to  neutralise,  sodium  bicarbonate  is  sedative.  The 
main  effect  of  this  salt  ends  here.  Its  further  action  is  com- 
plicated by  physiological  conditions  which  are  variable.  It 
may  lead  to  an  increase  in  the  alkalinity  of  the  intestinal 
contents,  and  directly  or  indirectly  to  a  slight  increase  in  the 
alkalinity  of  the  blood  and  urine,  but  it  is  not  employed  for 
this  purpose. 

It  is  used  externally  as  a  sedative  lotion  in  skin  diseases, 
and,  internally,  is  given  in  acute  and  some  forms  of  chronic 
gastric  catarrh,  in  gastric  hyperacidity  (heartburn),  gastric 
ulcer,  and  other  gastric  affections. 

Sodii  Chloridum — NaCl.    Purified  common  salt. 

Characters. — Small,  transparent,  colourless,  cubic  crystals, 
or  dry,  white,  micro-crystalline  powder,  with  a  strong  pure 
saline  taste.  Soluble  in  less  than  3  parts  of  water,  almost 
insoluble  in  alcohol. 

It  should  contain  not  more  than  traces  of  calcium,  magnesmm,  or 
sulphates,  and  no  other  impurity. 

Pharmacology. — The  action  of  common  salt  is  important 
both  from  a  theoretical  and  a  practical  point  of  view.  It  ex- 
hibits in  the  purest  form  what  has  been  termed  a  salt  or 
saline  action.  This  is  fundamentally  a  purely  physical  action, 
mainly  dependent  upon  the  process  of  osmosis.  If  a  red 
blood  corpuscle  is  placed  in  a  solution  of  common  salt  of  a 
certain  strength  it  will  undergo  no  apparent  change.  If 
placed  in  a  much  weaker  or  stronger  salt  solution  it  will  swell 
in  the  former  or  contract  in  the  latter  case.  Other  changes 
may  occur,  but  these  need  not  be  considered.  The  first-named 
solution  will  be  found  to  exert  approximately  the  same  osmotic 
pressure  as  the  serum  of  the  blood,  and  it  is  said  to  be  iso- 
tonic with  the  blood.  The  weaker  and  stronger  solutions  are 
said  to  be  hypotonic  (hypisotonic)  and  hypertonic  (hyper- 
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isotonic)  respectively.  From  a  pharmacological  point  of 
view  water  is  a  hypotonic  solution. 

For  frog's  blood  0-6  per  cent.  NaGl,  for  mammalian  blood  about  0-9 
per  cent.  NaCl  is  an  isotonic  solution. 

To  obtain  the  above  effects  of  hypotonic  and  hypertonic 
solutions  the  substance  in  solution  must  not  penetrate,  or 
only  to  a  slight  extent,  mto  a  cell.  If  it  penetrates  easily,  as 
do  many  ammonium  salts,  swelling  of  the  cell  occurs  with  all 
strengths  of  solution.  This,  however,  is  uncommon.  Most 
inorganic  and  many  organic  substances  are  taken  up  by  the 
cell  with  difficulty. 

That  alterations  in  the  vital  activity  of  the  cell  must 
accompany  such  obvious  changes  will  be  readily  understood. 
With  slight  changes  increase  in  activity  occurs  ;  with  marked 
changes  death  results. 

These  changes  occur  to  a  greater  or  less  extent  when  salt 
solutions  are  apphed  or  administered  to  the  body,  and  the 
cells  of  the  body  react  in  varying  degree  according  to  their 
situation  and  function.  When  strong  brine  solutions  are 
applied  to  the  skin,  irritation  and  even  inflammation  result 
if  the  application  is  at  all  prolonged.  This  is  due  to  the  salt 
abstracting  fluid  from  the  superficial  cells,  and  the  consequent 
reaction  beneath.  The  smarting  induced  by  sprinkling  salt 
on  a  wound,  and  the  irritation  of  the  stomach  resulting  in 
vomiting  which  occurs  after  large  doses  of  salt  have  been 
swallowed,  are  largely  due  to  the  same  cause. 

After  absorption  into  the  blood,  unless  taken  in  very  dilute 
solution,  moderate  doses  increase  the  osmotic  pressure  of  the 
blood  as  compared  with  the  tissues,  and  interchange  of  dif- 
fusible substances  occurs.  The  kidneys  are  also  stimulated 
and  diuresis  results  ;  and  interchange  and  excretion  go  on 
until  a  normal  balance  is  again  established.  This  action  is 
further  complicated  by  conditions  which  need  not  be  entered 
into  here,  but  attention  may  be  drawn  to  the  fact  that  this 
action  is  not  limited  to  salts,  but  occurs  with  every  substance 
which  exerts  a  certain  osmotic  pressure  in  aqueous  solution, 
and  to  which  the  cell  membrane  is  impermeable  or  only 
slightly  permeable. 
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One  important  result  may  be  deduced  from  this.  When 
applying  solutions  to  sensitive  mucous  membranes  (eye, 
nose)  or  to  large  wounds  or  serous  surfaces,  it  is  necessary, 
in  order  to  avoid  producing  pain  and'  damaging  the  tissues, 
to  make  the  solution  of  approximately  the  same  osmotic 
pressure  as  the  fluids  which  normally  bathe  these  tissues. 

Common  salt  may  be  used  to  induce  vomiting  in  cases  of 
emergency.  A  solution  is  sometimes  injected  into  the  rectum 
in  the  treatment  of  thread  worms. 

Sodii  Bromidum.  —  See  page  83. 
Sodii  lodidum.  — See  page  79. 

Sodii  Sulphas -Glauber's  salt.  Na,SO„10H,O. 

Prepared  by  the  action  of  sulphi;ric  acid  on  sodium  chloride  or  sodium 
nitrate  ;  and  in  other  ways. 

Characters. — Colourless,  transparent  crystals,  efflorescent, 
with  a  bitter  saline  taste.  Soluble  in  3^  parts  of  water 
(12'5''C.),  insoluble  in  alcohol. 

A  sohition  saturated  at  30°G.  deposits  crystals  on  heating  to  the 
boiling-point.  These  are  crystals  of  anhydrous  sodium  sulphate.  The 
phenomenon  is  due  to  the  fact  that  at  33°C.  the  deca-hydrate  in  solution 
is  converted  into  the  anhydrous  salt,  the  solubility  of  which  diminishes 
with  increase  of  temperature. 

It  should  contain  only  traces  of  chlorides  and  no  other  impurity. 

Dose. — 30  to  120  grains  for  repeated  administration ; 
i  to  ^  an  ounce  for  a  single  administration. 

Pharmacology. — It  is  a  saline  purgative.  This  action  is 
due  to  the  difficulty  with  which  it  is  absorbed  from  the  intes- 
tinal canal.  When  administered  in  full  doses  it  usually 
produces  no  obvious  effect  beyond  its  bitter  saline  taste,  and 
occasionally  slight  nausea,  until  it  reaches  the  intestinal  tract. 
Here  it  is  not  absorbed  to  any  appreciable  extent,  and,  owing 
mainly  to  physical  processes,  it  prevents  the  absorption  of 
water  and  other  substances  in  solution,  and  may  even  cause 
excretion  of  water  from  the  blood.  At  the  same  time  it 
gently  stimulates  the  intestinal  mucous  membrane,  increased 
peristalsis  results,  and  the  intestinal  contents  are  hastened 
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on.  If  taken  on  an  empty  stomach  a  liquid  stool  is  passed  in 
about  two  hours. 

Smaller  doses  when  given  repeatedly  also  produce  a 
purgative  efl'ect :  but  if  the  dose  is  insufficient  to  cause  this, 
the  salt  is  absorbed  and  an  increase  in  the  urine  excreted 
results. 

Sodium  sulphate  is  useful  in  simple  cases  of  constipation, 
and  in  other  conditions,  such  as  diseases  of  the  liver,  where 
a  purgative  action  is  required.  It  is  also  of  use  in  the  colic 
and  constipation  of  plumbism.  It  is  the  principal  ingredient 
of  the  mineral  waters  of  many  Spas,  Marienbad,  Franzenbad, 
and  Carlsbad  being  the  chief. 

Sodii  Sulphas  Effervescens. — white  granulated 
mixture,  effervescing  when  added  to  water,  and  containing 
the  equivalent  of  half  its  weight  of  Na.^SO4,10Il2O. 

Sodium  sulphate,  50 ;  sodium  bicarbonabe,  50  ;  tartaric  acid,  27  ; 
citric  acid,  18. 

The  sodium  sulphate  is  heated  mitil  dry,  powdered,  and  mixed 
with  the  other  ingredients,  previously  powdered.  The  mixture  is 
then  heated  in  a  dish  to  about  100°C.  (it  is  advisable  to  heat  the  dish 
previously  to  this  temperature),  is  constantly  stirred,  and,  as  soon  as  it 
tends  to  fuse,  is  transferred  for  granulation  to  sieves  of  a  proper  size. 
It  is  afterwards  dried  at  a  temperature  under  55°0. 

Dose. — 60  to  120  grains  for  repeated  administration ; 
^  to  ^  an  ounce  for  a  single  administration. 

Pharmacology. — Its  action  is  similar  to  that  of  sodium 
sulphate.  It  is  somewhat  pleasanter  to  take  and  is  often 
better  borne  by  the  stomach.  The  sodium  citrate  and 
tartrate,  which  are  formed  by  the  interaction  of  the 
citric  and  tartaric  acids  with  the  sodium  bicarbonate,  aid 
the  action  of  the  sodium  sulphate,  and  therefore  the  dose 
of  this  preparation  is  the  same  as  that  of  sodium  sulphate. 
It  is  used  for  the  same  purposes. 

Sodii  Phosphas  —  di-sodium  hydrogen  phosphate. 
Na,HP0,,12H,0. 

Prepared  by  adding  sodium  carbonate  to  phosphoric  acid  until  the 
mixture  is  alkaline,  filtering,  and  evaporating. 
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Characters. ~JjQ.Yge  colourless  transparent  crystals,  efflo- 
rescent, with  a  cool  saline  taste.  Soluble  in  7  parts  of  water, 
forming  an  alkaline  solution  ;  insoluble  in  alcohol. 

It  should  contain  no  impm-ities  except  traces  of  sulphates  or  chlorides. 
When  heated  to  dull  redness  it  is  converted  into  sodium  pyrophosphate. 
The  effloresced  salt  has  the  composition  Na^HPO^jTHoO. 

Dose.  — 30  to  120  grains,  for  repeated  administration  ;  ^  to 
^  an  ounce  for  a  single  administration. 

Pharmacology action  is  similar  to  that  of  sodium 
sulphate.  It  is  pleasanter  to  take  and  is  milder  in  its  action, 
and  it  has  also  a  slight  alkaline  action. 

It  is  used  as  a  saline  purgative  in  simple  cases  of  con- 
stipation. 

Sodii  Phosphas  Effervescens.  —  A  white  granulated 
mixture  containing  the  equivalent  of  half  its  weight  of 
Na.,HP0„12H,0. 

Preparation  and  proportions  the  same  as  Sodii  Sulphas  Effer- 
vescens, replacing  sodium  sulphate  by  sodium  phosphate. 

Dose. — 60  to  120  grains  for  repeated  administration  ; 
^  to    an  ounce  for  a  single  administration. 

Pharmacology. — Its  action  and  uses  are  the  same  as 
the  preceding  compounds.  It  is  the  best  saline  purgative 
to  administer  to  children. 

Soda  Tartarata — sodium  potassium  tartrate.  Eochelle 
salt.  (CHOH),COONa-COOK,4H20. 

Prepared  hy  neutralising  acid  potassium  tartrate  with  sodium  car- 
bonate in  presence  of  water,  concentrating,  filtering,  and  crystallising. 

Characters. — Large  colourless  transparent  crystals  with  a 
cool  saline  taste.  Soluble  in  less  than  twice  its  weight  of 
water  ;  insoluble  in  alcohol. 

Dose. — 120  to  240  grains. 

Pharmacology. — It  is  a  saline  purgative.  Its  mode  of 
action  and  uses  are  the  same  as  those  of  other  members  of 
this  class.  It  is  pleasanter  to  take  than  sodium  sulphate,  but 
is  rarely  given  except  in  the  form  of  the  official  effervescing 
powder. 
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Pulvis  Sodas  Tartaratae  Effervescens  —  Seidlitz 
powder.  Consists  of  an  alkaline  powder  (wrapped  in  blue 
paper)  containing  sodium  potassium  tartrate,  120  grains, 
and  sodium  bicarbonate,  40  grains ;  and  an  acid  powder 
(wrapped  in  white  paper)  containing  tartaric  acid,  38 
grains. 

Dose,  for  a  draught.— '  The  alkaline  powder  dis- 
solved in  nearly  half  a  pint  of  cold  or  warm  water,  and 
the  acid  powder  then  added.' 

Sodii  Citro-tartras  Effervescens.— A  white  granu- 
lated mixture  effervescing  on  the  addition  of  water. 

Sodium  bicarbonate,  51  ;  tartaric  acid,  27 ;  citric  acid,  18 ;  refined 
sugar,  15.  Mix  the  powders  thorouglily  and  prepare  as  described  under 
Sodii  Sulphas  Effervescens.  It  will  be  noticed  that  this  preparation 
contains  sugar.  The  proportion  of  the  other  ingredients  is  practically  the 
same  as  in  the  preceding  effervescent  preparations.  After  effervescence 
has  subsided  the  draught  is  slightly  acid. 

Dose.~60  to  120  grains. 

Pharmacology. —In  small  doses  it  is  sedative  to  the 
stomach  on  accomit  of  the  carbonic  acid  formed  during 
effervescence.  In  large  doses  (full  pharmacopceial  doses  or 
more)  it  is  a  saline  purgative.  It  is  pleasant  to  take,  on 
account  of  the  slight  acidity  and  sweetness  of  the  solution. 
In  non-purgative  doses  the  sodium  citrate  and  tartrate  are 
absorbed  and  undergo  the  same  changes  as  the  corresponding 
potassium  compounds  (pages  114,  115). 

It  is  a  common  remedy  in  nausea  and  sickness.  Taken  on 
an  empty  stomach,  it  is  also  used  as  a  mild  saline  purgative, 
especially  for  children. 

Borax— sodium  biborate.    Sodium  pyroborate.  Na„B,0-, 
lOHgO. 

It  occurs  native  (as  tincal),  and  is  prepared  artificially  by  neutrahsing 
a  boding  solution  of  native  boric  acid  with  sodium  carbonate,  or  by 
boilnig  native  calcium  or  magnesium  borates  with  solution  of  sodium 
carbonate. 

Characters. — Large  transparent  colourless  crystals,  some- 
what efiSorescent,  with  a  slightly  cool  saline  bitter  taste  and 
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sweet  after-taste.  Soluble  in  25  parts  of  water,  in  i  part  of 
boiling  water,  and  in  1  part  of  glycerin  ;  insoluble  in  alcohol. 
An  aqueous  solution  has  a  weak  alkaline  reaction. 

A  solution  turns  turmeric  paper  a  brown  colour.  If  a  mineral  acid  is 
added  to  a  hot  saturated  solution,  crystals  of  boric  acid  are  precipitated. 

It  should  contain  not  more  than  traces  of  chlorides  or  sulphates,  and 
no  other  impurity. 

Dose. — 5  to  20  grains. 

Pharmacologij.  —It  has  (i.)  a  saline  action ;  (ii.)  a  mild 
alkaline  action  ;  (iii.)  a  slight  antiseptic  action.  Weak  solu- 
tions applied  externally  are  mildly  sedative.  When  taken  by 
the  mouth  in  full  pharmacopteial  doses  it  usually  produces  no 
obvious  symptoms ;  occasionally  it  causes  mild  gastric  and 
renal  irritation.  If  taken  for  long  periods  it  may  cause 
gastro-intestinal,  renal,  and  nervous  symptoms  and  cutaneous 
eruptions.  It  is  readily  absorbed,  and  is  excreted  unchanged, 
mainly  in  the  urine. 

It  is  used  externally  as  a  mild  sedative  and  antiseptic 
lotion  to  inflamed  mucous  membranes  and  in  skin  diseases, 
and  as  a  wash  for  the  scalp  in  falling  off  of  hair.  It  appears, 
however,  to  make  the  hair  somewhat  brittle.  It  has  been 
given  internally  in  epilepsy,  but  with  doubtful  benefit. 

Glycerinum  Boracis.— A  solution  of  1  of  borax  in  6  of 
glycerin. 

A  chemical  change  occurs,  but  ia  of  no  practical  importance  (see 
page  26). 

Pharmacologij.— The  glycerin  diminishes  the  intensity 
and  prolongs  the  action  of  the  borax.  This  preparation  is 
mildly  stimulant,  sedative,  and  antiseptic.  It  is  used  for 
painting  on  chronically  inflamed  mucous  membranes,  such 
as  the  throat,  and  may  be  used  to  make  strong  borax 
lotions.  It  may  also  be  employed  instead  of  Mel  Boracis 
for  aphthous  stomatitis. 

Mel  Boracis.— Contains  1  of  borax  in  9^  of  product, 
by  weight. 

Borax,  1  ;  glycerin,  ^  ;  clarified  honey,  8. 
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Pkarmacology.  —  Only  used  in  the  treatment  of 
aphthous  stomatitis  in  children.  Part  of  its  action  in  this 
condition  is  due  to  its  alkalinity. 

Sodii  Sulphis— Na^S03,7H.p. 

Prepared  by  passing  sulphur  dioxide  into  a  solution  of  sodium 
carbonate. 

Characters. — Colourless  transparent  inodorous  crystals, 
efflorescent  in  dry  air,  with  a  saline  and  sulphurous  taste. 
Soluble  in  2  parts  of  water,  and  in  25  parts  of  glycerin  ;  in- 
soluble in  alcohol.  Its  aqueous  solution  is  usually  faintly 
alkaline. 

It  generally  contains  sulpliate,  but  should  contain  no  thiosulphate. 
The  effloresced  salt,  it  is  usually  stated,  consists  of  sodium  sulphate, 
but  recently  it  has  been  said  to  consist  of  anhydrous  sodium  sulphite. 

Dose. — 5  to  20  grains. 

Pharmacology.— It  has  a  slightly  antiseptic  and  a  saline 
action.  When  a  solution  is  acidified,  however,  it  becomes 
much  more  powerfully  antiseptic  owing  to  the  sulphurous  acid 
which  is  formed.  Externally  and  in  the  mouth,  therefore,  it 
is  comparatively  mildly  antiseptic,  but  in  the  stomach,  when 
acid  is  present,  it  is  powerfully  antiseptic  owing  to  the 
sulphurous  acid  liberated.  The  formation  of  this  acid  is 
sometimes  unpleasantly  evident  in  the  sulphurous  eructations 
which  occur  after  this  drug  has  been  taken.  The  sulphurous 
acid  is  oxidised  to  sulphuric  acid  in  the  stomach,  and  the  drug 
consequently  exerts  no  further  antiseptic  action. 

It  is  sometimes  used  externally  as  an  antiseptic  lotion  in 
certain  skm  diseases  (chloasma,  &c.),  but  a  lotion  of  sulphurous 
acid  is  better.  Such  lotions,  however,  will  often  relieve 
itching.  Internally,  it  is  given  for  abnormal  fermentation  in 
the  stomach. 

Sodii   Sulpho-carbolas  —  sodium  phenol  -  para  -  sul- 
phonate.  C,H,0H-S0,0Na,2H20. 

Prepared  by  dissolving  phenol  in  excess  of  sulphuric  acid,  maintaining 
the  mixture  at  a  temperature  of  about  100°C.  for  some  time,  and  afterwards 
converting  the  phenol-sulphonic  acid,  through  the  barium  salt,  into  the 
sodium  salt. 
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The  mixture  of  phenol  and  sulphuric  acid  is  heated  to  convert  ortho- 
phenol  sulphonic  acid,  which  is  also  formed  in  the  early  stages  into  the 
para-  variety. 

Characters. — Colourless,  transparent,  inodorous  crystals, 
with  a  saline  and  bitter  taste.  Soluble  in  6  parts  of  water,  in 
6  parts  of  glycerin,  and  in  150  parts  of  alcohol.  Solutions 
should  be  neutral. 

A  weak  solution  gives  a  violet  coloration  with  ferric  chloride  solution. 
On  igniting  the  salt,  phenol  is  driven  oS,  and  a  residue  of  sodium  sulphate 
remains.    It  should  contain  no  sulphates. 

Dose.  — 5  to  15  grains. 

Pharmacology. — It  is  a  mild  antiseptic,  and  is  used  for 
abnormal  fermentation  occurring  in  the  stomach.  It  is  not  as 
efficacious  as  sodium  sulphite. 

It  is  comparatively  non-poisonous.  The  toxic  action  of  phenol  is 
markedly  diminished  by  the  introduction  of  certain  radicals,  and  of  these 
the  sulphon-  group  is  one. 

Sodii  Hypophosphis — NaPH.p.^. 

Prepared  by  the  interaction  of  solutions  of  sodium  carbonate  and 
calcium  hypophosphite. 

Characters.— A  white  granular  deliquescent  salt,  with  a 
slightly  sweetish,  saline  taste.  Soluble  in  less  than  its  own 
weight  of  water,  in  30  parts  of  alcohol,  and  in  2  parts  of 
glycerin  ;  insoluble  in  ether. 

It  is  readily  oxidised.  When  heated  in  air  it  undergoes  decomposition 
and  evolves  a  spontaneously  inflammable  gas  consisting  of  hydrogen 
phosphide  and  hydrogen. 

It  should  contain  no  imprmties  except  traces  of  carbonates,  phos- 
phates or  phosphites.  The  official  quantitative  test  requires  the  salt  to 
contain  96  pdr  cent,  of  anhydrous  sodium  hypophosphite,  but  this 
standard  is  rarely  reached  commercially. 

Dose. — 3  to  10  grains. 

Pharmacology. — The  hypophosphites  are  largely  used  in 
debility  from  various  causes,  especially  of  phthisis.  They 
are  believed  to  improve  nutrition,  but  a  difference  of  opinion 
exists  regarding  their  value.    According  to  the  most  recent 
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experiments,  they  increase  slightly  the  quantity  of  urine,  and 
the  urea,  phosphates,  and  chlorides  in  it,  but  in  what  way  this 
modification  of  metabolism  is  produced  is  not  stated.  Hypo- 
phosphites  themselves  are  excreted  unchanged  in  the  urine. 

Sodii  Nitris  -NaNO^. 

Prepared  by  fusing  soclinm  nitrate  with  metallic  lead,  which  is  added 
in  small  portions. 

NaNOg  +  Pb  =  NaNO.,  +  PbO. 

Characters.— Small  white  deliquescent  crystals,  with  a 
salme  taste.  Soluble  m  less  than  twice  its  weight  of  water, 
slightly  soluble  in  alcohol.  Its  solutions  are  neutral  or  slightly 
alkaline. 

It  should  contain  not  less  than  95  per  cent,  of  anhydrous  sodium 
nitrite,  and  not  more  than  traces  of  lead. 

Dose.—l  to  2  grains. 

Pharmacology. —  It  is  a  vaso-dilator.  It  acts  on  the  peri- 
pheral blood-vessels  because  a  solution  perfused  through  the 
blood-vessels  of  an  organ  removed  from  the  body  causes 
marked  dilatation  of  them.  After  a  full  dose  (2  grains)  has 
been  given  by  the  mouth  to  a  healthy  man,  the  blood-vessels 
begin  to  dilate  in  4  to  5  minutes,  and  continue  to  dilate  for 
10  to  20  minutes ;  then  they  gradually  contract  and  reach 
their  previous  state  m  1^  to  2  hours. 

When  added  to  blood,  sodium  nitrite  produces  met-hjemo- 
globui.  This  occurs  in  the  body  after  doses  of  20  grams  or 
more  have  been  given,  and  manifests  itself  in  duskiness  of 
the  skin  and  the  mucous  membranes.  It  kills  by  producing 
this  change  in  the  blood ;  it  is  what  is  termed  a  blood-poison. 

It  is  used  to  dilate  the  blood-vessels  in  diseased  conditions 
associated  with  'high  arterial. tension,'  but  other  vaso-dilators 
are  more  usually  preferred  (see  page  226  et  seq.). 

Sodii  Arsenas.— See  page  199. 
Sodii  Benzoas. — See  page  244. 
Sodii  Salicylas.— See  page  246. 


110 


MATERIA  MEDICA 


Liquor  Sodae  Chlorinatae. —  See  page  87. 

Sapo  Durus  and  Sapo  Animalis  are  maiiily  sodium  oleate  and  sodium 
stearate  respectively.  They  owe  their  pharmacological  action  principally 
to  their  alkalinity — i.e.  to  the  hydroxyl-ions  they  form  in  solution,  but 
they  are  more  conveniently  described  later  (see  page  553). 

POTASSIUM 

The  number  of  potassium  salts  official  is  about  equal  to 
that  of  the  sodium  salts.  This  is  due  to  the  fact  that  some 
of  the  official  potassium  salts  are  found  '  native,'  and  some 
crystallise  better  than  the  corresponding  sodium  compounds. 

The  action  of  potassium  salts  differs  very  little  from  that 
of  the  corresponding  sodium  salts.  What  difference  exists  is 
due  to  the  action  of  the  potassium-ion  and  to  the  difference 
in  solubility  of  the  potassium  and  sodium  compounds. 

The  latter,  for  example,  was  believed  to  play  an  important  part  in  the 
treatment  of  gout.  This  disease  is  associated  with  a  deposition  of  a 
sodium  biurate  in  the  joints  and  other  places,  which  is  often  accom- 
panied by  acute  pain.  As  potassium  biurate  is  more  soluble  than  sodium 
biurate,  potassium  compounds  have  been  given  largely  in  this  disease  to 
prevent  the  deposition  of  biurate  and  increase  its  excretion. 

The  action  of  the  potassium-ion  is  of  small  importance 
therapeutically.  Pharmacologically  it  is  a  muscle  poison,  and 
if  perfused  through  a  heart  (say  as  potassium  chloride)  has  a 
marked  toxic  effect  on  this  organ.  But  no  such  action  is 
demonstrable  in  man  after  ordinary  doses.  The  potassium- 
ion  is,  however,  to  some  extent  foreign  to  the  body  fluids,  and 
is  consequently  more  of  an  kritant  than  the  sodium-ion. 
Thus  during  excretion  it  stimulates  the  excretory  organs 
more,  and  potassium  compounds  are  therefore  better  diuretics, 
expectorants,  &c.,  than  the  corresponding  sodium  compounds. 
The  rate  of  absorption  of  the  potassium  salts  is  about  the 
same  as  that  of  sodium  salts. 

Potassa  Caustica. — '  Potassium  hydroxide,  KOH,  with 
not  more  than  10  per  cent,  of  combined  water  and  impurities.' 

Prepared  by  adding  excess  of  calcium  hydroxide  to  a  boiling  dilute 
solution  of  potassium  carbonate,  decanting  the  clear  solution  when  it  has 
ceased  to  eifervesce  with  acids,  and  evaporating. 
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Characters.— Havd  white  sticks  or  cakes,  very  deliquescent 
and  powerfully  alkaline.  Soluble  in  about  half  its  weight  of 
water,  and  in  about  3  parts  of  alcohol.  It  absorbs  carbon 
dioxide  from  the  air. 

It  usually  contains  sulphates,  chlorides,  and  carbonates,  but  should 
contain  no  metallic  impurities  (lead,  copper,  arsenium,  &c.).  The  purest 
form  is  obtained  by  dissolving  the  crude  substance  in  alcohol,  filtering  and 
evaporating,  and  is  labelled  '  by  alcohol.' 

Pharmacology.— Its  action  is  dependent  on  its  powerful 
alkaline  action,  and  its'  moderately  powerful  affinity  for  water. 
It  can  be  handled  with  safety,  but  if  rubbed  into  the  skin  it 
kills  the  tissues  with  which  it  comes  into  contact.  This  it 
does  mainly  in  virtue  of  its  powers  of  altering  albumen  and 
abstracting  water.  The  altered  albumen  (alkali  albumen)  has 
a  somewhat  pultaceous  consistence,  and  does  not  prevent  the 
further  diffusion  of  the  caustic  alkali  dissolved  in  the  tissue 
fluids.  Hence  its  caustic  action  is  diffuse.  For  this  reason  it 
was  combined  with  lime  or  other  substance  to  limit  its  action 
when  its  caustic  effect  was  required.    It  is  rarely  used  now. 

Strong  solutions  possess  a  mild  caustic  or  powerful  irritant 
action  according  to  the  susceptibility  of  the  tissue  to  which 
they  are  applied.  They  soften  epidermal  structures,  and  are 
sometimes  used  for  this  purpose  in  cases  of  ingrowing  toe-nail 
and  certain  skin  diseases.  The  official  liquor  is  strong  enough 
for  most  purposes. 

When  swallowed  in  moderate  quantities  caustic  potash 
produces  the  symptoms  of  corrosive  poisoning.  In  small 
quantities  it  exerts  an  alkaline  action. 

Liquor  Potassae.— An  aqueous  solution  containing  5-85 
per  cent,  by  weight  of  potassium  hydroxide. 

Characters. — A  colourless,  transparent  liquid,  without 
odour,  but  having  a  bitter,  acrid  taste.   It  is  strongly  alkaline. 

It  should  contain  not  more  than  traces  of  carbonates,  chlorides,  or 
sulphates,  and  no  other  impurity. 

Dose. — 10  to  30  minims,  freely  diluted. 
Pharmacology. — It  possesses  in  an  almost  pure  form  an 
alkalin'?  pharmacological  action.    When  applied  to  the  skin 
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it  acts  (with  friction)  as  a  cleansing  agent,  saponifying  the 
fatty  matter  and  softening  the  epidermis.  It  has  a  soapy  feel. 
If  left  in  contact  with  the  skin  for  long  it  irritates.  If  applied 
in  a  diluted  form  it  is  sedative.  On  mucous  membranes  its 
irritant  action  is  more  marked.  Taken  by  the  mouth  in  full 
doses,  diluted,  it  has  a  somewhat  unpleasant  soapy  taste,  and 
on  reaching  the.  stomach  increases  the  alkalinity,  or  diminishes 
the  acidity,  of  the  gastric  contents.  In  the  former  case  it 
helps  to  dissolve  the  mucus  lining  the  gastric  wall.  In  the 
latter  case  it  may  diminish  or  temporarily  stop  digestion. 
Directly  or  indirectly  it  increases  the  alkalinity  of  the  blood, 
and,  through  this,  of  the  various  excretions.  Thus  the  urine 
is  rendered  alkaline,  and  the  bronchial  mucus,  in  cases  of 
bronchitis,  is  made  less  tenacious. 

Weak  solutions  are  useful  for  relieving  itching  in  various 
forms  of  skin  disease.  Stronger  solutions  are  valuable  m 
certain  chronic  skin  affections,  but  soft  soap  is  more  generally 
useful.  It  is  employed  for  softening  ingrowing  toe-nail 
previous  to  excision.  Internally,  it  is  very  rarely  given, 
potassium  carbonate  or  bicarbonate  being  generally  preferred. 

Potassii  Carbonas.— Potassium  carbonate,  K2CO3,  asso- 
ciated with  one  to  one  and  a  half  molecules  of  water. 

Prepared  from  the  ashes  of  wood  (potashes)  and  other  products  by 
Hxiviation  and  calcination,  or  from  crude  potassium  sulphate  by  the 
action  of  calcium  carbonate  and  carbon,  as  in  the  Leblanc  soda  process. 

Characters.— k  white  crystalline,  deliquescent  powder, 
with  a  sharp,  bitter,  nauseous  taste.  Soluble  in  less  than  its 
weight  of  water,  insoluble  in  alcohol. 

It  may  contain  traces  of  chlorides  and  iron,  but  should  contain  no 
other  impurity. 

It  is  used  in  preparing  Decocttim  Aloes  Compositum,  Liquor 
Arsenicalis,  Mistura  Ferri  Composita.  and  Unguentum  Potassn  lodidi. 
For  neutrahsing  equivalents  see  footnote,  page  99. 

Dose.— 5  to  20  grains. 

Fharmacology. -^imi\Q>v  to  sodium  carbonate.  The  po- 
tassium salt  is  somewhat  more  powerful,  since  it  contams  less 
water  of  crystalhsation  and  has  a  greater  affinity  for  water. 
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In  contradistinction  to  sodium  carbonate,  it  is  frequently  given 
internally.  It  is  the  most  powerful  alkali  commonly  so  ad- 
ministered. It  increases  the  alkalinity  of  the  blood  and  urine, 
increases  and  renders  somewhat  less  tenacious  the  bronchial 
mucus,  and  has  other  less  important  general  actions. 

It  may  be  used  externally  in  place  of  other  alkalies,  and 
internally  in  the  treatment  of  gout,  rheumatism,  bronchitis, 
and  conditions  where  it  is  desirable  to  render  the  urine  alka- 
line, but  for  internal  use  less  powerful  salts  are  generally 
preferred. 

Potassii  Bicarbonas — KHCO3. 

Prepared  by  passing  carbon  dioxide  into  a  strong  aqueous  solution  of 
potassium  carbonate. 

Characters.— Colourless,  transparent  crystals,  or  a  white 
crystalline  powder,  with  a  saline,  feebly  alkaline  taste.  Soluble 
in  less  than  4  parts  of  water,  insoluble  in  alcohol.  It  is  not 
deliquescent. 

It  should  give  only  the  slightest  reactions  for  iron  or  for  chlorides. 
For  neutralisation  equivalents,  see  footnote  (page  99). 

Dose. — 5  to  80  grains. 

Pharmacologij. —^imila:V  to  that  of  sodium  bicarbonate. 
It  has  a  somewhat  more  unpleasant  taste,  but  possesses  no 
other  essential  points  of  difference  except  those  connected 
with  the  action  of  the  kation,  potassium.  It  is  given  inter- 
nally in  the  same  class  of  cases  as  potassium  carbonate,  and, 
as  it  is  much  less  alkaline  and  less  unpleasant  to  take,  is 
generally  preferred  to  this  compound. 

Potassii  Acetas— CHg-COOK. 

Prepared  by  neutralising  acetic  acid  witli  potassium  carbonate  and 
simply  evaporating  to  dryness  or  carefully  fusing  the  product. 

Characters.  —  Colourless  translucent  foliaceous  satiny 
masses,  or  pearly  white  tabular  crystals,  deliquescent,  with 
a  cool  saline  somewhat  nauseous  taste.  Soluble  in  less  than 
half  its  weight  of  water,  and  in  two  parts  of  90  per  cent, 
alcohol.    Its  aqueous  solutions  have  an  alkaline  reaction. 
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It  should  contain  not  more  than  traces  of  chlorides  or  sulphates  and 
no  other  impurity. 

The  alkalinity  of  potassium  acetate  solutions  is  due  to  partial  hydro- 
lysis This  normally  occurs  in  compounds,  consisting  of  weak  acids  and 
strong  bases. 

Dose.— 10  to  '60  grains. 

Pharmacology.— Its.  action  is  a  combined  saline  action, 
alkaline  action,  and  potassium  action.    Locally  applied  it  is 
mainly  saline,  but  aiter  absorption  into  the  blood  the  greater 
portion  of  the  acetate-ions  undergoes  decomposition,  being  con- 
verted into  carbonate-ion  and  water,  and  consequently  the 
general  action  of  this  salt  becomes  in  part  an  alkaline  action 
similar  to  that  of  potassium  carbonate  and  bicarbonate.    It  is, 
however,  much  weaker  than  these,  and  must  be  given  in 
larger  doses  to  obtain  the  same  alkaline  effect.    It  is  a  better 
diuretic  on  account  of  its  greater  saline  action.    It  is  used  in 
the  same  class  of  cases  as  potassium  carbonate  and  bicar- 
bonate, and  is  to  be  preferred  to  these  in  most  cases  because 
it  exerts  no  distinct  alkaline  effect  upon  the  stomach,  and 
does  not  therefore  derange  digestion  to  the  same  extent. 

Potassii  Citras-C3H,-OH-(COOK)3. 

Prepared  by  neutralising  a  solution  of  citric  acid  with  potassium 
carbonate  and  evaporating  to  dryness. 

Characters.— A  white  granular,  deliquescent  powder,  with 
a  cool  saline  taste.  Soluble  in  less  than  its  weight  of  water  ; 
insoluble  in  alcohol.  Its  aqueous  solutions  have  an  alkaline 
reaction. 

It  should  contain  only  traces  of  chlorides  or  sulphates,  and  no  other 
impurity. 

Dose —10  to  40  grains. 

Pharmacology.-  Yery  similar  to  that  of  potassium  acetate. 
It  is  not,  however,  broken  up  to  the  same  extent  in  the 
blood  therefore  its  alkaline  action  is  somewhat  weaker,  and 
its  saline  action  somewhat  more  marked.  It  is  consequently 
a  slightly  better  diuretic  than  potassium  acetate. 

It  is  the  most  commonly  used  of  this  class  of  potassium 
salts  both  on  account  of  its  pleasanter  taste  and  because  it 
deranges  digestion  least. 
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Potassii  Tartras - [(CHOH) , (COOK) H^O. 

Prepared  by  neutralising  acid  potassium  tartrate  with  potassium 
carbonate. 

Characters. —  Small  colourless  crystals  or  white  crystalline 
powder,  with  a  saline  somewhat  bitter  taste.  Soluble  in 
less  than  its  weight  of  water;  insoluble  in  alcohol.  Its 
aqueous  solutions  are  neutral. 

It  should  contain  only  traces  of  calcium,  magnesiiim,  sodium,  chlorides, 
carbonates,  or  sulphates,  and  no  other  impurity. 

Dose.  —  30  to  240  grains. 

Pliarmacology. — Its  action  is  similar  in  many  respects  to 
that  of  acetate  and  citrate  of  potassium,  but  more  closely  re- 
sembles that  of  sodium  potassium  tartrate  (page  104).  It  is 
not  readily  absorbed  from  the  intestinal  canal,  and  therefore  m 
large  doses  it  acts  as  a  saline  purgative.  Small  doses  are 
absorbed,  and  in  part  are  broken  up  into  carbonate  and 
water.  They  consequently  tend  to  alkalise  and  increase  the 
quantity  of  the  urine.  The  wide  difference  between  the 
minimal  and  maximal  doses  of  the  Pharmacopceia  is  due  to 
these  two  actions.  Small  doses  (30  to  60  grains)  are  intended 
to  be  diuretic ;  large  doses  (120  to  240  grains)  to  be  purgative. 

It  is  not  much  used. 

Potassii  Tartras  Acidus — cream  of  tartar. 
(CH0H)2C00H-C00K. 

Prepared  by  decolourising  and  recrystallising  argol,  the  crude  acid 
potassium  tartrate  which  is  deposited  during  the  fermentation  of  grape 
juice,  and  from  the  lees  of  wine. 

Characters. — A  white  crystalline  powder,  or  fragments  of 
cakes  crystallised  on  one  surface,  with  an  acid  saline  taste. 
Soluble  in  220  parts  of  water,  insoluble  in  alcohol. 

The  dried  salt  should  not  contain  more  than  1h  per  cent,  of  impurities, 
which  consist  of  calcium,  magnesium,  and  sodium  as  tartrates,  chlorides, 
and  sulphates.    It  should  contain  no  lead,  iron,  or  copper. 

It  is  contained  in  Confectio  Sulphuris,  Trochiscus  Sulphuris,  and 
Pulvis  Jalapae  Compositus. 

Dose. — 20  to  60  grains. 
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Pharmacology .  —  Being  an  acid  salt  it  has  an  acid  action 
and  a  saline  action.  Taken  by  the  mouth,  it  has  a  somewhat 
pleasant  acid  taste,  and  produces  the  effects  of  a  mild  acid  in 
the  mouth  and  stomach.  In  the  intestines  it  is  neutralised, 
and  if  in  small  amount  is  absorbed  and  acts  as  potassium 
tartrate.    Large  doses  are  purgative. 

It  is  used  to  make  '  cooling  drinks  '  for  feverish  patients, 
to  give  a  pleasant  acidity  to  some  medicines,  and  as  a  diuretic. 
It  is  too  acid  to  use  alone  as  a  saline  purgative. 

Potassii  Sulphas — KjSO,. 

Prepared  by  purifying  the  native  salt ;  or  by  the  action  of  sulphuric 
acid  on  potassium  chloride  or  carbonate ;  or  from  the  potassium  mag- 
nesium sulphate  obtained  from  the  Stassfurt  salt,  kainite,  by  interaction 
with  potassium  chloride. 

Characters.—Somevfh&t  opaque,  colourless,  hard  crystals, 
with  a  slightly  bitter  saline  taste.  Soluble  in  10  parts  of 
water  ;  insoluble  in  alcohol. 

The  salt  can  be  readily  distinguished  by  the  six-sided 
pyramids  which  form  the  terminations  of  the  crystals. 

It  should  contain  only  traces  of  chlorides,  and  no  other  impurity. 

It  is  contained  as  a  diluent  in  two  colocynth  and  two  ipecacuanha 
preparations— Pilula  Colocynthidis  Composita ;  Pilula  Colocynthidis 
eb  Hyoscyami;  Pilula  Ipecacuanhse  cum  Scilla ;  Pulvis  IpecacuanhfE 
Compositus. 

Dose. — 10  to  40  grains. 

Pharmacologij. —Simi\a.v  to  that  of  sodium  sulphate.  It 
possesses  no  advantages  over  this  salt,  and  is  rarely  used  m 
therapeutics.    In  pharmacopoeial  doses  it  is  mainly  diuretic. 

On  account  of  its  hard  natiu-e  it  is  sometimes  used  in  powdering 
fibrous  drugs  (mediate  pulverisation). 

Potassii  Nitras— nitre.    Saltpetre.  KNO.,. 

Prepared  by  purifying  crude  nitre  ;  or  by  heating  a  strong  solution  of 
sodium  nitrate  and  potassiuni  chloride,  separating  the  hot  supernatant 
liquid  from  the  deposited  sodium  chloride,  and  crystallising. 

Characters.— GolomlesB,  transparent,  prismatic  crystals 
or  white  crystalline  masses,  with  a  sharp  saline  taste.  Soluble 
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in  4  parts  of  water,  and  in  half  its  weight  of  boiling  water ; 
msoluble  in  absolute  alcohol. 
It  should  contain  no  impurities. 

Dose. — 6  to  20  grains. 

Pharmacology.— It  has  a  typical  saline  action,  but  is 
more  irritant  than  sodium  chloride.  This  is  due  to  the  two 
ions,  potassium  and  nitrate,  being  foreign  to  the  tissue  juices. 
It  is  more  powerfully  diuretic  than  sodium  chloride,  and  was 
formerly  much  used  for  this  purpose,  but  it  is  rarely  used 
now. 

Potassium  nitrate  is  an  ingredient  of  most  asthma  powders, 
pastilles,  and  papers.  These  are  burned  during  asthmatical 
attacks  and  the  fumes  inhaled.  The  action,  therefore,  is  not 
that  of  potassium  nitrate,  but  that  of  the  products  of  the 
combustion. 

Potassii  Chloras— KCIO3. 

Prepared  by  passing  clilorine  into  water  in  whicli  lime  or  magnesia  is 
suspended,  treating  the  clear  liquid  with  potassium  chloride  and  separa- 
ting the  potassium  chlorate  by  crystallisation ;  also  by  an  electrolytic 
method. 

Characters. — Colourless  crystals,  with  a  slight  cool  saline 
taste.  Soluble  in  17  parts  of  cold  and  in  less  than  3  parts  of 
boilmg  water ;  insoluble  in  alcohol.  It  is  a  powerful 
oxidising  agent. 

When  moistened  with  hydrochloric  acid  it  gives  off  a  yellow  gas 
('  euchlorine  '),  consisting  of  a  mixture  of  chlorine  and  chlorine  peroxide. 

4KCIO3  +  12HC1  =  4KC1  +  6H3O  +  SGlOa  +  9C1. 

"When  heated  it  fuses,  gives  off  oxygen,  and  leaves  a  white  residue, 
which  consists  of  potassimn  chloride  and  perchlorate. 

2KCIO3  =  KCl  +  KCIO,  +  O3. 

It  should  contain  only  traces  of  chlorides  or  sulphates,  and  no  other 
impurity. 

Dose. — 5  to  15  grains. 

Pharmacology . — It  has  a  saline  action  and  a  special  action 
on  the  blood.  These  two  actions  largely  explain  its  effects, 
but  its  action  on  mucous  membranes  is  something  more  than 
a  saline  effect,  and  is  not  well  understood.    When  added  to 
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blood  it  changes  the  colour  more  or  less  quickly  to  chocolate- 
brown  owing  to  the  formation  of  met-haemoglobin.  The  red 
corpuscles  are  changed  (misshapen,  colourless,  &c.),  and 
often  are  more  or  less  broken  down. 

When  taken  internally  in  full  pharmacopoeial  doses  it  has 
a  saline  taste,  is  generally  well  borne  by  the  stomach,  and 
usually  produces  no  obvious  effect  except  diuresis.  In  large 
doses  it  causes  irritation  of  the  alimentary  canal,  and  after 
absorption  affects  the  blood  and  produces  cyanosis,  dyspnoea, 
and  various  other  symptoms  dependent  on  the  alteration  of 
the  blood.  The  saline  action  is  again  most  evident  in  the 
renal  symptoms.  The  cause  of  its  action  beyond  its  saline 
effect  is  unknown.  Nearly  the  whole  of  it  is  excreted  un- 
changed in  the  urine. 

It  is  used  largely  in  the  treatment  of  inflammation  and 
ulceration  of  the  mouth  and  throat.  It  has  been  given 
internally  in  febrile  and  other  diseases,  but  is  of  doubtful 
value. 

Trochiscus  Potassii  Chloratis.— Each  lozenge  con- 
tains 3  grains.    Rose  basis. 

Pharmacology— k  convenient  method  of  administer- 
ing potassium  chlorate  in  affections  of  the  mouth  and 
throat.    To  most  people  the  combination  with  sugar  is. 
unpleasant.    Simple  compressed  tablets  of  pure  potassium 
chlorate  are  generally  preferred. 

Potassii  Bichromas— potassium  dichromate. 
K,CrO,,CrO,. 

Prepared  by  roasting  crushed  chrome -ironstone,  potassium  carbonate, 
and  hme,  with  repeated  exposure  to  air,  treating  the  cooled  product  with 
a  hot  solution  of  potassium  sulphate,  and  afterwards  convertmg  the 
chromatc  in  solution  into  dichromate  by  the  addition  of  sulphuric  acid. 

Characters.—LQ^vgQ,  transparent,  orange-red  crystals  with 
an  acrid,  somewhat  bitter  and  metallic  taste.  Soluble  in  10 
parts  of  water  ;  insoluble  in  alcohol.    Its  solutions  are  acid. 

When  heated  beyond  fusion  it  is  decomposed  into  yellow  potassium 
chromate,  green  chromic  oxide,  and  oxygen. 

2K3Cr20,  =  2K.,Cr04  +  Cxfi^  +  0.,. 
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On  wanning  a  solution  witli  sulphuric  acid  and  alcoliol  it  turns  a 
green  colour,  owing-  to  the  formation  of  chromic  sulphate  (or,  rather, 
chrome-alum).  An  aqueous  solution  gives,  with  solution  of  silver  nitrate, 
a  purplish-red  x^recipitate  of  silver  chromate,  soluble  in  dilute  nitric 
acid ;  and  with  solution  of  barium  chloride  a  yellowish-white  precipitate 
of  barium  chromate,  also  soluble  in  dilute  nitric  acid.  On  adding  a  few 
drops,  acidified  with  acetic  acid,  to  solution  of  hydrogen  peroxide,  a  blue 
colour  is  produced  (see  page  76). 

It  should  contain  no  impurity. 

Dose. — to  -J-  of  a  grain. 

Pharmacology. — As  in  the  case  of  chromic  acid,  its  action 
depends  upon  its  oxidising  properties,  its  acid  reaction,  and 
its  action  as  a  compound  of  a  heavy  metal.  It  is  a  powerful 
irritant  and  a  moderately  powerful  antiseptic.  The  irritant 
action  is  demonstrated  by  the  ulceration  of  the  nasal  mucous 
membrane  ('  chrome  holes ')  often  seen  in  the  employees  in 
chromate  works.  Taken  by  the  mouth,  even  in  moderate 
doses,  it  produces  symptoms  of  irritant  poisoning. 

In  pharmacopoeial  doses  it  is  useful  in  certain  chronic 
gastric  affections. 

Potassii  Permanganas — Kg^ngOg. 

Prepared  by  fusing  potassitim  chlorate,  potassium  hydroxide,  and 
manganese  dioxide,  dissolving  the  manganate  in  boiling  water,  and, 
after  passing  in  carbon  dioxide  (or  adding  sulphuric  acid)  to  neutralise 
the  potassium  hydroxide  and  thus  increase  the  yield,  crystallising. 

Characters. — Dark-purple  slender  prismatic  iridescent 
crystals,  with  a  sweet,  afterwards  astringent,  taste.  Soluble  in 
18  parts  of  water,  forming  a  deep-purple  neutral  solution.  It 
is  a  powerful  oxidising  agent  both  in  acid  and  alkaline 
solution. 

"When  heated  to  redness  the  crystals  decrepitate,  give  oi£  oxygen,  and 
leave  a  black  residue  of  potassimu  oxide  and  manganesfe  dioxide.  On  the 
addition  of  water  potassium  hydroxide  is  formed. 

It  should  contain  no  impurity. 

Dose. — 1  to  3  grains. 

Pharmacology. — It  is  disinfectant  owing  to  its  oxidising 
power.  Living  protoplasm  immediately  decomposes  it,  and 
the  oxygen  (in  the  so-called  nascent  state),  reactmg  with  the 
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protoplasm,  inhibits  its  function  or  kills  it.  On  account  of 
the  rapidity  with  which  it  is  decomposed,  it  has,  however, 
very  little  penetrating  power.  When  applied  to  skin  it  pro- 
duces a  deep-brown  stain. 

Taken  by  the  mouth  it  has  an  unpleasant  taste,  stains  the 
buccal  mucous  membrane,  and  is  completely  decomposed  in 
the  mouth  and  stomach.  Its  further  action,  which  is  very 
slight,  is  that  of  a  salt  of  manganese. 

It  is  used  in  solution  as  a  disinfectant  for  drains,  typhoid 
stools,  &c.  ;  and  as  a  disinfectant  wash  to  foul  ulcers  and 
infected  conditions  of  easily  accessible  cavities.  It  is  also 
useful  as  a  deodorant  wash  to  the  nose  in  ozsena.  ■  It  is 
employed  to  wash  out  the  stomach  in  cases  of  opium,  phos- 
phorus, and  cyanide  poisoning,  because  it  oxidises  these  sub- 
stances and  renders  them  less  toxic.  It  cannot,  however,  be 
relied  upon  if  simply  administered  by  the  mouth.  It  has 
been  given  internally  for  certain  uterine  and  other  affections, 
but  is  of  doubtful  value. 

Liquor  Potassii  Permanganatis.  —  A  1  per  cent. 

solution  of  potassium  permanganate  in  distilled  water. 
Dose. — 2  to  4  fluid  drachms. 

It  is  a  convenient  solution  of  potassium  permanganate. 
Potassii  Bromidum.— See  page  84. 
Potassii  lodidum. — See  page  80. 
Potassa  Sulphurata. — See  page  91. 
Sapo  Mollis  (potassium  oleate). — See  pa^ge  555. 

LITHIUM 

Lithium  salts  were  introduced  for  the  treatment  of  gout 
and  gravel,  lithium  biurates  being  more  soluble  than  potas- 
sium or  sodium  biurates.  They  do  not,  however,  in  the  doses 
usually  given,  appear  to  be  more  efficacious  than  potassium 
salts. 

The  action  of  the  lithium-ion  is  very  similar  to  that  of  the 
potassium-ion. 
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Lithii  Carbonas — Li,C03. 

rrepiircd  by  udding  sodmiu  carbonate  to  a  solution  of  mixed  chlorides 
obtained  from  petalite,  spodnmene,  or  lapidolite — three  rare  minerals 
containing  lithium. 

Characters. — A  white  powder,  or  in  minute  crystalline 
grains.  Soluble  in  about  75  parts  of  water,  insoluble  in 
alcohol.    Its  aqueous  solution  has  an  alkaline  reaction. 

It  should  contain  only  traces  of  calcium  or  sulphates,  and  no  other 
impuritj'.  The  Pharmacopoeia  requires  that  it  should  contain  98"5  per 
cent,  of  the  pure  carbonate. 

Dose. — 2  to  5  grains. 

Pharmacologtj . — Similar  to  that  of  potassium  carbonate. 
The  slight  differences  which  exist  are  dependent  mainly  on 
the  smaller  solubility  of  lithium  carbonate  and  the  low  atomic 
weight  of  lithium. 

It  is  used  both  externally  and  internally  in  the  treatment 
of  gout  ~  externally,  as  a  lotion  to  gouty  ulcers.  It  is  also 
given  in  uric  acid  gravel.  It  possesses,  however,  in  the 
doses  recommended  by  the  Pharmacopoeia,  no  decided  advan- 
tages over  ijotassium  carbonate. 

Lithii  Citras— C3H,-0H-(C00Li)3,4H20. 

Prepared  by  neutralising  a  solution  of  citric  acid  with  lithium  car- 
bonate, and  crystallising. 

Characters. — A  white  crystalline  deliquescent  powder  with 
a  cool  saline  taste.  Soluble  in  less  than  twice  its  weight  of 
water. 

It  should  contain  98-5  per  cent,  of  pure  lithium  citrate,  and,  except 
traces  of  calcium  or  sulphates,  no  impurity. 

Dose. — 5  to  10  grains. 

It  contains  only  about  half  as  much  lithium  as  the  carbonate,  hence 
the  dose  is  twice  as  gi'eat. 

Pharmacology. — Similar  to  that  of  potassium  citrate.  It 
possesses  the  advantages  over  lithium  carbonate  of  being 
much  more  soluble  in  water  and  of  being  a  neutral  salt,  but 
these  are  unimportant  in  the  doses  recommended  by  the 
Pharmacopoeia.  It  is  used  in  the  same  diseases  as  the 
carbonate. 
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Lithii  Citras  Effervescens.— An  effervescing  granular 
mixture  containing  5  per  cent,  of  lithium  citrate. 

Sodium  bicarbonate,  58 ;  tartaric  acid,  31  ;  citric  acid,  21  ; 
lithium  citrate,  5.    The  product  should  weigh  100. 

Dose. — 60  to  120  grains. 

Pharmacology . — It  is  a  pleasant  method  of  adminis- 
tering lithium  citrate.  The  sodium  citrate  and  tartrate 
which  are  formed. act  mainly  as  diuretics  and  as  alkalisers 
of  the  urine. 

AMMONIUM 

Ammonium  compomids  differ  from  sodium  and  potassium 
compounds  much  more  pharmacologically  than  they  do 
chemically.  This  is  due  largely  to  the  fact  that  the  ammo- 
nium radical  is  not  a  simple  element,  and  therefore  it  is 
possible  for  it  to  undergo  changes  within  the  body.  It  is, 
indeed,  converted  into  urea.  Ammonium  salts  also  penetrate 
into  cells  with  greater  ease  than  the  corresponding  salts  of 
sodium  or  potassium.  They  are  therefore  absorbed  more 
quicldy.  Other  differences,  more  especially  connected  with  the 
hydrate,  will  be  noticed  below. 

When  injected  into  the  blood  of  animals,  ammonium 
chloride  {i.e.  the  ammonium-ion)  powerfully  stimulates  the 
central  nervous  system,  especially  the  spinal  cord  and 
medullary  centres.  This  does  not  occur  when  the  salt  is 
given  by  the  mouth,  probably  owing  to  an  insufficiency  of  the 
ammonium-ion  being  present  in  the  blood  at  any  one  time. 
It  is  therefore  not  observed  in  man.  The  explanation  is 
probably  a  slower  absorption  accompanied  by  a  concurrent 
excretion  and  transformation  into  urea.^  In  most  other 
respects  ammonium  chloride  acts  as  a  saline. 

Liquor  AmmoniaB  Fortis. — 'An  aqueous  solution 
containing  32*5  per  cent,  by  weight  of  ammonia,  NH3.' 

"  Ammonium  chloride  is  apparently  excreted  as  such  in  the  urine  of 
carnivors  after  administration,  but  in  reaUty  the  original  ammonium  is  con- 
verted into  urea.    The  ammonium  excreted  is  derived  from  the  tissues. 
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'It  may  be  obtained  by  heating  a  mixture  of  ammonium  cliloride  and 
slaked  lime,  and  passing  the  resulting  ammonia  into  distilled  water.' 

Characters. — A  colourless,  mobile  liquid  with  a  charac- 
teristic powerfully  irritating  odour.    It  is  strongly  alkahne. 

It  should  contain  uo  tarry  matters  (generally  to  be  smelt,  if  present, 
after  neutralising  the  ammonia  with  hydrochloric  acid),  and  no  other 
impurities  except  traces  of  chlorides. 

Pharmacologij. — Three  marked  differences  distinguish 
ammonium  hydroxide  from  the  hydroxides  of  sodium  and 
potassium — (i.)  it  is  a  weaker  alkah ;  (ii.)  it  is  very  volatile, 
decomposing  and  giving  off  ammonia  gas  at  all  ordinary 
temperatures  ;  (iii.)  after  absorption  into  the  blood  it  under- 
goes chemical  change. 

The  alkalinity  of  ammonium  hydroxide  as  compared  with 
that  of  sodium  and  potassium  hydroxides  is  very  small.  In 
fortieth  normal  solution  (about  1  of  strong  liquor  in  760)  the 
ionisation,  taking  sodium  and  potassium  hydroxides  as  100,  of 
ammonium  hydroxide  is  2.  In  this  weak  solution  the  alka- 
linity of  sodium  and  potassium  hydroxides  is  fifty  times 
greater  than  that  of  ammonium  hydrate.  In  stronger  solu- 
tions the  difference  is  greater.  Ammonium  hydroxide,  there- 
fore, does  not,  apart  from  its  power  of  neutralising  acids,  exert 
a  powerful  alkaline  pharmacological  action.  This  action, 
indeed,  is  largely  masked  by  its  other  effects. 

As  ammonium  hydroxide  dissociates  with  difficulty,  its 
main  action  is  that  of  the  intact  molecule.  The  action  of  this 
is  irritant  or  stimulant,  according  to  the  strength  of  the  solu- 
tion, and  the  effects  it  produces  are  largely  due  to  its  perme- 
ability. When  strong  ammonia  liquor  is  applied  to  the  skin 
in  a  closed  vessel  {e.g.  a  thimble)  it  penetrates  through  the 
external  protective  layer  and  irritates  the  underlying  tissues 
(blood-vessels,  &c.),  and  the  result  is  a  blister.  If  applied  in 
a  more  dilute  form,  a  milder  irritation,  manifesting  itself  in 
simple  redness,  results. 

A  similar  irritant  action  occurs  when  ammonia  (given  off 
by  the  hydroxide)  is  sniffed  or  inhaled.  The  ammonia,  as 
soon  as  it  meets  the  tissue  fluids,  is  converted  into  the 
hydroxide,  and  an  irritant  action,  more  especially  on  the  nerve- 
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endings,  results.  The  effects  are  largely  reflex,  and  vary  with 
the  strength  of  the  ammonia  and  the  part  mainly  affected.  If 
a  dilute  solution  is  sniffed,  the  terminations  of  the  fifth  nerve 
are  irritated,  and  the  medullary  centres'  are  refiexly  stimulated. 
If,  on  the  other  hand,  a  strong  solution  is  inhaled,  the  irrita- 
tion of  the  nose  and  throat  is  so  great  that  the  glottis  is 
closed,  respiration  ceases,  and  temporary  collapse  may 
supervene. 

When  taken  by  the  mouth  in  small  doses  well  diluted,  it 
has  a  stimulant  effect  upon  the  mouth  and  stomach  and 
refiexly  on  the  medullary  centres.  If  not  quickly  neutralised 
it  is  rapidly  absorbed  and  directly  stimulates  the  heart  and 
medullary  centres.  It  is  converted  into  urea  by  the  liver,  and 
is  excreted  as  such  in  the  urine.  It  does  not  make  the 
urine  alkaline.  If  neutralised  in  the  stomach  its  further  action 
is  that  of,  for  all  practical  purposes,  ammonium  chloride. 

The  strong  solution  of  ammonia  is  not  used  much  thera- 
peutically. It  is  sometimes  employed  to  blister  patients 
suffering  from  Bright's  disease  when  counter-irritation  is  con- 
sidered necessary.  In  these  cases  preparations  of  cantharides 
are,  to  some  extent,  contra-indicated. 

Linimentum  Camphorae  Ammoniatum.— An  alco- 
holic solution  containing  camphor  (about  ^)  and  strong 
solution  of  ammonia  (|). 

Strong  solution  of  ammonia,  5  fl.  oz. ;  camphor,  2i  oz. ;  oil  of 
lavender,  1  fi.  dr. ;  alcohol  (90  per  cent.),  to  make  20  fl.  oz. 

Pharmacology. — A  powerful  stimulating  liniment. 
Linimentum  Hydrargyri  (see  page  181). 

Spiritus  Ammoniae  Aromaticus  —  spirit  of  sal 
volatile.  An  alcoholic  solution  containing  ammonium 
carbonate  and  strong  solution  of  ammonia,  and  flavoured 
with  oil  of  nutmeg  and  oil  of  lemon.  It  contains  2-4  per 
cent,  available  NH3. 

Ammonium  carbonate,  4  oz. ;  strong  solution  of  ammonia, 
8  fl.  oz. ;  oil  of  nutmeg,  4^  fl.  dr. ;  oil  of  lemon,  6i  fl.  dr.  ;  alcohol 
(90  per  cent.),  6  pints  ;  distilled  water,  3  pints.  • 
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The  last  four  ingredients  are  mixed  and  7  pints  are  distilled.  A 
further  9  oz.  is  then  distilled,  and  in  this  the  ananonia  solution  and 
annnonium  carbonate  are  dissolved.  The  two  solutions  are  then 
mixed.  This  apparently  unnecessary  procedure  produces  a  better 
preparation  than  simple  solution  and  mixture.  If  prepared  by  the 
latter  method,  the  solution  rapidly  darkens  on  keeping. 

Characters. — A  transparent,  mobile,  slightly  yellowish 
liquid,  with  a  pungent  ammoniacal  slightly  aromatic  odour 
and  taste.  It  is  liable  to  darken  somewhat  by  keeping. 
When  added  to  a  moderate  amount  of  water  it  forms  an 
opalescent  mixtm-e  owing  to  precipitation  of  the  volatile 
oils. 

Dose.  —  20  to  40  minims  for  repeated  administration  ; 
60  to  90  minims  for  a  single  administration. 

Pharjjiacology .— Almost  solely  that  of  the  available 
ammonia  it  contains.  The  oils  and  alcohol  make  it  more 
pleasant  and  increase  its  carminative  effects.  Taken  by 
the  mouth  in  full  doses  diluted,  it  has  a  strong  ammonia- 
cal but  not  otherwise  unpleasant  taste.  In  the  stomach  it 
has  a  stimulating  effect  upon  the  gastric  walls,  and  to  a 
slight  extent  refiexly  affects  the  medullary  centres.  It 
also  regulates  the  movements  of  the  stomach  and  acts  as 
a  carminative.'  It  reacts  with  any  acid  present,  and  the 
carbonic  acid  liberated  aids  its  carminative  action.  Its 
further  effects  are  the  same  as  those  described  above. 
Large  doses  produce  vomiting. 

It  is  the  preparation  most  frequently  used  when 
ammonia  is  given  internally.  It  is  employed  largely  in 
chronic  bronchitis,  in  gastric  diseases,  and  as  a  cardiac 
stimulant  when  there  is  a  tendency  towards  failure  of  the 
heart. 

Spiritus  Ammonise  Fetidus  (see  page  528). 

Tinctura  Guaiaci  Ammoniata  (see  page  517). 

Liquor  Ammoniae. — 'An  aqueous  solution  containing 
10  per  cent,  by  weight  of  ammonia.  Nil.,.' 

Strong  solution  of  ammonia,  1  ;  distilled  water,  2. 
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Gharacters.—SimilsLY  to,  but  less  powerful  than,  the 
strong  solution. 

Pharmacology.  —See  page  123.  It  is  not  too  strong  to 
be  gently  sniffed  by  most  people  without  serious  effects. 
It  may  be  given  internally  in  doses  of  10  to  20  minims 
diluted,  but  the  aromatic  spirits  or  ammonium  carbonate 
is  preferable. 

Linimentum  Ammoniae  —  Consists  of  solution  of 
ammonia,  1 ;  almond  oil,  1 ;  olive  oil,  2  ;  by  volume. 

Fharmacology.—k  moderately  strong  stimulating 
liniment.  Useful  in  the  treatment  of  sprains  and 
bruises,  muscular  pains,  &c. 

Tinctura  Ergotse  Ammoniata  (see  page  448). 

Tinctura  Opii  Ammoniata  (see  page  315). 

Tinctura  Quininae  Ammoniata  (see  page  296). 

Tinctura  Valerianae  Ammoniata  (see  page  492). 

The  ammonia  in  the  ammoniated  tinctures  is  purely  ot 
phannacoloffical  importance. 

Ammonii  Carbonas— Sal  volatile.  '  A  variable  mix- 
ture of  ammonium  hydrogen  carbonate,  NH.iHCOg,  with 
ammonium  carbamate,  NHiNH^^COg.' 

Prepared  bv  subliming  a  mixture  of  ammonium  sulphate  or  chloride 
with  excess  of  calcium  carbonate.  If  we  assume  that  the  normal  car- 
bonate is  first  formed  and  then  loses  water  and  ammonia,  the  conversion 
into  carbamate  and  bicarbonate  will  be  easily  understood. 

(NH,).,C03  =  NH„CO,NH,,  +  H.O. 
(NH,)X03  =  NHjHCOa  +  NH3. 

Characters.  —  Translucent  crystalline  masses  usually 
effloresced  on  the  surface,  with  a  strong  ammoniacal  odour. 
Soluble  in  4  parts  of  water.  Absolute  alcohol  dissolves  the 
carbamate  but  leaves  the  bicarbonate.  Its  aqueous  solutions 
are  alkaline.  The  effloresced  salt,  which  consists  of  am- 
monium bicarbonate,  should  be  scraped  off  before  it  is  used  for 
dispensing  purposes. 
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It  should  contain  no  tarry  matters  (recognised  by  smell  and  colour 
after  neutralisation  with  an  acid  and  evaporating  to  dryness),  and  no 
other  impurities  except  traces  of  chlorides  or  sulphates. 

The  official  volumetric  test  shows  that  the  carbamate  and  bicarbonate 
are  present  in  nearly  equi-molecular  proportions. 

Dose.  -3  to  10  grains. 

Pharmacology. — Its  action  is  similar  to  that  of  ammonium 
hydrate.  x\mmonia  gas  is  given  off  at  all  ordinary  tempera- 
tures owmg  to  decomposition  of  the  carbamate.  When 
sniffed,  an  act  which  can  just  be  borne  when  the  carbonate 
is  fresh,  there  is  marked  irritation  of  the  nasal  mucous 
membrane  and  reflex  stimulation  of  the  medullary  centres. 
Taken  internally  in  pharmacopceial  doses  it  stimulates  the 
gastric  mucous  membrane ;  in  larger  doses  it  irritates  and 
induces  vomiting.  After  absorption  it  stimulates  the  heart 
and  medullary  centres,  and  the  bronchial  mucous  membrane 
if  relaxed.    It  is  converted  into  urea  and  excreted  as  such. 

It  is  used  largely  as  a  cardiac  stimulant  in  various  con- 
ditions. As  its  action  is  transient,  it  should  be  given  in 
moderate  doses  at  frequent  intervals.  It  is  of  considerable 
service  in  chronic  bronchitis  with  profuse  expectoration.  As 
ordinary  '  smelling  salts '  it  is  used  in  fainting  and  other  con- 
ditions where  it  is  necessary  to  rouse  the  medullary  centres, 

Spiritus  Ammoniae  Aromaticus  (see  page  124). 
Ammonii  Chloridum — NH,C1. 

Prepared  by  passing  the  ammonia,  obtained  by  distilling  the  ammo- 
niacal  Uquor  of  gas-AVorks  with  lime,  into  hydrochloric  acid  and  purifying 
the  product  by  sublimation. 

Characters. —  Colourless  inodorous  crystals,  with  a  saline 
taste.  Soluble  in  less  than  3  parts  of  water  ;  in  60  parts  of 
90  per  cent,  alcohol ;  and  in  170  parts  of  absolute  alcohol. 

It  should  contain  no  thiocyanates  or  other  impurity,  except  traces  of 
iron  and  sulphates. 

Dose. — 5  to  20  grains. 

Pharviacology. — Its  action  is  that  of  the  ammonium-ion 
(page  122)  and  of  a  saline. 
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It  is  used  in  a  finely  particulate  form  (so-called  vapour)  as 
a  mild  stimulant  to  the  nasal  and  bronchial  mucous  mem- 
branes in  naso-pharyngeal  and  bronchial  catarrh.  For  this 
purpose  it  is  obtained  by  combining  ammonia  and  hydro- 
chloric acid  gases  in  various  forms  of  inhalers  adapted  for 
the  purpose.  It  is  also  given  in  solution  in  full  doses  for 
neuralgia,  but,  although  useful  sometimes,  it  is  a  very  un- 
certain remedy. 

Liquor  Ammonii  Acetatis — Mindererus's  spirit.  An 
aqueous  solution  containing  nearly  5  per  cent,  of  ammonium 
acetate. 

Prepared  by  neutralising  a  solution  of  1  oz.  of  aminonimn  carbonate 
in  distilled  water  witli  acetic  acid,  and  adding  distilled  water  to  make 
20  fl.  oz. 

It  '  should  be  preserved  in  a  green  glass  bottle,'  presumably  because 
this  is  free  from  lead. 

Dose. — 2  to  G  fluid  drachms. 

Pharmacology. — Similar  in  most  respects  to  that  of 
potassium  acetate.  It  is  mildly  diaphoretic,  expectorant,  and 
diuretic,  and  is  used  mainly  in  the  early  stages  of  fevers, 
especially  in  children,  and  in  bronchial  catarrh. 

Liquor  Ammonii  Citratis. — An  aqueous  solution 
containing  about  15  per  cent,  of  ammonium  citrate. 

Prepared  by  neutralising  a  solution  containing  1h  oz.  of  citric  acid  in 
distilled  water  with  ammonium  carbonate,  and  adding  sufficient 
distilled  water  to  make  20  fl.  oz. 

It  '  should  be  preserved  in  a  green  glass  bottle  '  (see  Liquor  Ammonii 
Acetatis). 

Base. — 2  to  6  fluid  drachms. 

Pharmacologjj. — Its  action  and  uses  are  practically  the 
same  as  those  of  the  solution  of  ammonium  acetate. 

This  solution  is  apparently  stronger  than  that  of  the 
acetate,  but  this  is  due  merely  to  the  higher  molecular  weight 
of  the  citrate.  The  two  solutions  are  almost  equi-molecular,  a 
necessary  condition  for  equality  in  pharmacological,  and  there- 
fore therapeutic,  efi'ect. 
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Ammonii  Phosphas— (NH,)  HPO.. 

Prepared  by  neutr;ilising  phosphoric  acid  with  sohition  of  aniinonia 
and  crystallising. 

Characters.— Tra,ns])avent,  colourless,  inodorous  crystals, 
with  a  saline  taste.  Soluble  in  less  than  2  parts  of  water,  in- 
soluble in  alcohol. 

It  should  contain  only  traces  of  iron,  chlorides,  or  sulphates,  and  no 
other  iiupuritj'. 

Dose. — 5  to  20  grains. 

Pharmacology. — Similar  in  some  respects  to  ammonium 
chloride.  It  is  less  easily  absorbed.  It  is  used  mainly  in  the 
treatment  of  gout  and  uric  acid  gravel  on  account  of  its 
solvent  action  on  urates,  but  it  is  a  very  mild  remedy. 

Ammonii  Benzoas  (see  page  244)  . ' 

Ammonii  Bromidum  (see  page  84). 


COMPOUNDS  OE  THE  METALS  OE  THE 
ALKALINE  EAETHS 

Of  these,  compounds  of  calcium  and  magnesium  are  alone 
official.  Salts  of  strontium  and  barium  are  occasionally  used 
in  therapeutics,  but  they  are  unnecessary.  The  action  of 
strontium  salts  closely  resembles  that  of  calcium  compounds. 
Barium  salts  are  much  more  poisonous.  The  barium-ion  has 
a  powerful  effect  on  muscular  tissue,  producing  prolongation 
of  contraction  resembling  in  many  respects  that  obtained  from 
veratrine. 

Compared  with  the  compounds  of  the  metals  of  the 
alkalies,  those  of  the  alkaline  earths  differ  most  markedly  in 
the  insolubility  of  their  hydroxides,  carbonates,  and  certain 
other  salts.  These,  therefore,  cannot  exert  the  same  action  as 
the  compounds  of  the  alkali  metals.  The  carbonates  and 
hydroxides  have  the  same  power  of  neutralising  acids,  but  the 
carbonates  being  insoluble  in  water  exert  no  other  alkaline 
pharmacological  action.    The  hydroxides  are  slightly  soluble 
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in  water,  and  these  exert  an  alkaline  action  comparable  to 
that  of  sodium  or  potassium  hydroxide  of  similar  strength. 

The  compounds  of  this  group  are  less  easily  absorbed  than 
those  of  the  alkali  metals. 

CALCIUM 

The  calcium-ion  is  non-toxic  when  given  by  the  mouth  ; 
it  is,  indeed,  necessary  for  the  vital  processes  of  the  body,  and  is 
therefore  really  a  food.  It  is  also  necessary  for  certain  ferment 
actions  (coagulation  of  blood  and  rennet  action  on  milk),  and 
for  building  up  the  supporting  structures  of  the  body.-  For 
these  purposes  sufficient  calcium  exists  in  the  food. 

The  calcium -ion  has  an  astringent  effect,  and  an  action 
upon  muscular  tissue  which  is,  however,  mainly  of  pharmaco- 
logical interest. 

Calx — lime.    Calcium  oxide,  CaO. 

Prepared  by  calcining  calcium  carbonate  in  the  form  of  chalk,  lime- 
stone, or  marble.    That  obtained  from  marble  is  the  purest. 

Characters.- -'Whitish,  irregular,  compact  masses,  with 
a  powerful  affinity  for  water.  It  absorbs  moisture  and  carbon 
dioxide  from  the  air.  On  the  addition  of  somewhat  less  than 
its  own  weight  of  water  it  swells  up,  evolves  much  heat,  and 
finally  falls  to  a  white  powder  (calcium  hydroxide). 

It  may  contain  traces  of  sodium,  potassium,  magnesium,  ahiminium, 
iron,  carbonates,  chlorides,  sulphates,  phosphates,  and  silica.  It  should 
be  kept  protected  from  the  air. 

Pharmacology.— hime  has  a  powerful  affinity  for  water, 
and  when  applied  to  mucous  membranes  or  denuded  surfaces 
exerts  a  caustic  effect  in  virtue  of  this  action.  Its  caustic 
action  does  not  extend  beyond  the  point  of  application.  On 
the  intact  skin  it  has  practically  no  action  unless  allowed  to 
remain  for  some  time. 

It  is  rarely  used  in  therapeutics.  Formerly  it  was  mixed 
with  caustic  potash  or  soda  to  limit  the  caustic  action  of 
these.  It  is  sometimes  employed  as  a  disinfectant  for  ffeces, 
&c.,  but  must  be  used  in  large  quantities. 
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Calcii  Hydras — slaked  lime.  Ca(0H)2. 

Prepared  by  the  action  of  water  on  calcium  oxide.  It  should  be  kept 
protected  from  the  air,  as  it  absorbs  carbon  dioxide  and  forms  the  car- 
bonate. 

Characters. — A  whitish  powder,  with  a  somewhat  bitter 
and  astringent  taste.  Sohible  in  rather  less  than  1,000  parts 
of  cold  water,  still  less  soluble  in  hot  water.  Its  solubility 
in  water  is  notably  increased  by  the  addition  of  sugar,  and, 
to  a  less  extent,  of  glycerin.  Its  solutions  have  an  alkaline 
reaction. 

It  should  contain  no  other  impurities  than  those  mentioned  under 
Calx. 

Pharmacology. — It  is  used  almost  solely  in  the  form  of 
the  solutions  (see  below).  As  a  powder  its  action  is  somewhat 
stronger  than,  but  otherwise  similar  to,  that  of  the  carbonate. 
It  may  be  used  as  an  antidote  in  oxalic  acid  poisoning. 

Liquor  Calcis — lime  water.  A  saturated  solution  of 
calcium  hydroxide  in  distilled  water.  One  fluid  ounce 
contains  the  equivalent  of  rather  more  than  \  grain  of 
calcium  oxide. 

Prepared  by  washing  calcium  hydroxide  until  free  from  chlorides, 
then  shaking  up  with  distilled  water  and  allowing  to  stand  at  least 
12  hoiu's. 

JDose. — 1  to  4  fluid  ounces. 

Pharmacologic. —Lime  water  has  an  alkaline  action 
and  the  action  of  the  calcium-ion.  Externally  it  is  seda- 
tive and  mildly  astringent.  Taken  by  the  mouth  it  has  a 
somewhat  unpleasant,  bitter  taste ;  it  acts  as  an  alkali  in 
the  stomach,  neutralising  acid  if  present ;  in  the  intestine  it 
acts  mainly  in  virtue  of  its  calcium-ion.  Small  amounts 
are  absorbed  and  may  be  utilised  by  the  tissues.  They 
tend  to  alkalise  the  urine.  Large  quantities  are  astringent 
to  the  intestinal  mucous  membrane,  diminishing  the  secre- 
tions and  inducing  constipation. 

Externally,  lime  water  is  used  as  an  astringent  and 
sedative  in  acute  inflammations  of  the  skin  with  exudation, 
as  an  injection  in  inflammatory  conditions  of  mucous 
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membranes,  and  as  an  enema  for  threadworms  in  children. 
It  is  frequently  added  to  the  milk  of  infants  to  prevent  the 
formation  of  large  cm-ds  in  the  stomach,  which  irritate 
and  produce  vomiting,  diarrhoea,  and  other  symptoms.  It 
acts  by  diluting  the  milk,  and  in  virtue  of  its  alkalinity 
and  mild  astringent  action.  Its  astringent  action  on  the 
intestine  is  useful  if  diarrhoea  is  present. 

Linimentum  Calcis. — Consists  of  equal  volumes 
of  lime  water  (solution  of  lime)  and  olive  oil  shaken 
together. 

Pharmacology. — It  is  sedative  and  mildly  astrin- 
gent.   It  is  used  mainly  in  the  treatment  of  burns, 
■  lint  or  cloths  being  soaked  in  the  liniment  and  applied 
over  the  burnt  part. 

Lime  water  is  contained  in  Lotio  Hydrargyri  Flava  and 
Lotio  Hydrargyri  Nigra. 

Liquor  Calcis  Saccharatus.  — A  solution  containing 
10  per  cent,  of  sugar  and  the  equivalent  of  nearly  2  per 
cent,  (al)out  8  grains  in  one  fluid  ounce)  of  calcium  oxide, 
by  weight. 

A  compound  is  formed  which  has  been  misnamed  a  saccharate, 
although  not  a  salt  of  saccharic  acid.  It  might  provisionally  be 
termed  a  sucrate. 

The  solution  should  give  no  characteristic  reaction  for  lead,  and 
should  be  stored  in  lead-free  glass  bottles. 

Dose. — 20  to  60  minims. 

Pharmacology. — Similar  to,  but  more  powerful  than. 
Liquor  Calcis.  It  has  a  very  unpleasant,  bitter  taste.  It 
is  used  when  larger  quantities  of  lime  are  required  than 
can  be  conveniently  administered  as  lime  :water,  or  where, 
as  in  older  children,  it  is  undesirable  to  dilute  the  milk  to 
any  considerable  extent. 

Greta  Praeparata. — 'Native  calcium  carbonate,  freed 
from  most  of  its  impurities  by  elutriation.' 

Characters.— 'Whitish,  friable  masses,  usually  bluntly 
conical  in  form,  or  a  whitish,  smooth  powder.  Insoluble  in 
water. 
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It  should  contain  no  barium  carbonate,  and  traces  only  of  iron,  alu- 
minium, magnesium,  phosphates,  sulphates,  and  silica. 

Dose. — 10  to  60  grains. 

Pharmacology.— Being  insolable  in  water,  chalk  has 
almost  a  purely  protective  action  when  applied  externally. 
It  readily  takes  up  a  little  water,  and  is  consequently  a  dry- 
ing powder.  It  is  also  very  mildly  astringent.  Administered 
internally  it  interacts  with  the  acid  of  the  stomach,  neutralises 
it  to  a  greater  or  less  extent,  and  passes  on  into  the  intestine 
as  chloride  and  probably  other  compounds.  The  form  in 
which  it  exists  in  the  intestines  is  unknown ;  it  may  be  as 
bicarbonate.  A  small  portion  of  the  calcium  is  absorbed,  but 
after  large  and  moderate  doses  the  greater  part  is  discharged 
in  the  faeces.  Its  most  marked  action  is  an  astringent  one  on 
the  intestine  ;  it  diminishes  secretion  and  induces  constipa- 
tion, and  is  given  internally  mainly  for  this  purpose.  Ex- 
ternally it  is  used  as  a  dusting  powder  in  acute  dermatitis 
with  exudation,  and  as  a  mild  sedative  and  astringent  ointment 
in  various  forms  of  skin  disease. 

Mistura  Cretae. — A  mixture  containing  ^  ounce  of 
prepared  chalk  in  8  fluid  ounces. 

Prepared  chalk,  ^  oz.  ;  tragacanth,  15  gr. ;  sugar,  i  oz. ;  cinnamon 
water  to  make  8  11.  oz. 

Dose. — ^  to  1  fluid  ounce. 

Pharmacology. — It  is  used  almost  solely  in  the  treat- 
ment of  diarrhoea.  The  chalk  is  converted,  to  a  greater 
or  less  extent,  into  a  soluble  calcium  salt,  probably  the 
chloride  or  bicarbonate,  which  acts  mainly  as  an  astringent 
on  the  intestinal  mucous  membrane.  The  cinnamon  water 
gives  the  mixture  a  pleasant  flavour,  and  also  acts  as  a 
carminative.  The  tragacanth  is  present  simply  to  suspend 
the  chalk. 

Pulvis  Cretae  Aromaticus. — A  pinkish  powder,  con- 
taining nearly  ^  of  its  weight  of  prepared  chalk,  with 
sugar  and  aromatic  substances. 

Prepared  chalk,  11 ;  cinnamon  bark,  4  ;  nutmeg,  '6  ;  cloves,  lA  ; 
cardamom  seeds,  1  ;  sugar,  25. 
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Dose. — 10  to  60  grains. 

Pharmacology. — Similar  to  chalk  mixture.  The  four 
aromatic  substances  act  mainly  as  carminatives.  It  is 
used  chiefly  in  the  treatment  of  diarrhoea  in  children. 

Pulvis  Cretae  Aromaticus  cum  Opio.— Consists 
of  opium  1,  aromatic  chalk  powder  39. 
Dose. — 10  to  40  grains. 

Pharmacology . — It  is  somewhat  more  powerful  than 
the  simple  aromatic  chalk  powder  owing  to  the  opium 
it  contains,  which  also  constipates.  The  opium  also 
relieves  pain  (colic)  better  than  aromatic  substances. 
It  should  be  given  to  weakly  children  with  care. 

Hydrarg-yrum  cum  Creta. — See  page  179. 

Calcii  Carbonas  Praecipitatus— CaCOg.  Often  called 
precipitated  chalk. 

Prepared  by  boiling  luixed  solutions  of  calcium  chloride  and  sodium 
carbonate,  and  washing  and  drying  the  precipitate. 

Characters. — A  white,  micro -crystalline  powder.  Insoluble 
in  water. 

It  should  contain  only  traces  of  magnesium  or  chlorides,  and  no  other 
impurity. 

Dose. — 10  to  60  grains. 

Pharmacology  .—  The  same  as  prepared  chalk.  It  is  a 
purer  form  of  calcium  carbonate  than  prepared  chalk,  but  as 
the  impurities  in  the  latter  are  no  detriment,  and  as  it  is 
obtained  in  a  finer  state  of  division,  it  is  generally  preferred 
for  therapeutic  purposes.  The  purer  precipitated  form  should 
be  used  if  a  solution  of  a  calcium  salt  is  required  as  in  the 
following  preparation. 

Syrupus  Calcii  Lactophosphatis. — Contains  1  per 
cent,  of  calcium  as  a  so-called  lactophosphate. 

Precipitated  calcium  carbonate  is  dissolved  in  diluted  lactic 
acid ;  concentrated  phosphoric  acid  is  added,  and  the  mixture 
triturated  until  the  precipitate  which  first  forms  re-dissolves.  Com- 
mercial orange-flower  water  and  sugar  are  subsequently  added,  and  the 
syrup  made  up  to  the  proper  bulk  by  the  addition  of  distilled  water. 
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Dose. — h  to  1  fluid  drachm. 

Pharmacology. — It  is  believed  to  influence  nutrition 
in  certain  diseases,  e.g.  phthisis,  accompanied  by  emacia- 
tion, and  to  supply  a  supposed  lack  of  calcium  salts  in 
such  diseases  as  rickets  and  osteomalacia.  Its  influence 
has  been  greatly  overrated. 

Trochiscus  Bismuthi  Compositus. — See  page  161. 
Calcii  Chloridum— CaCl2,2H20. 

Prepared  by  neutralising  hydrochloric  acid  with  calcium  carbonate, 
evaporating  the  liquid,  and  drying  at  a  temperature  not  exceedmg  200°C. 
At  a  higher  temperature  a  chemical  interaction  occurs  with  the  formation 
of  an  alkaline  product. 

Characters. — Somewhat  translucent,  colourless,  crystal- 
line pieces,  very  deliquescent,  with  a  bitter,  nauseous  taste. 
Soluble  in  less  than  its  weight  of  water,  and  in  3  parts  of 
90  per  cent,  alcohol. 

It  should  contain  only  traces  of  magnesium,  and  no  carbonate  or  other 
impuritj'.  It  is  easily  distinguished  fi'om  chlorinated  lime  (often  called 
chloride  of  lime)  by  the  absence  of  smell  and  the  fact  that  no  irritating 
gas  (see  page  86)  is  evolved  on  the  addition  of  hydrochloric  acid. 

Dose.—  5  to  15  grains. 

Pharmacology. — It  has  (i.)  a  typical  calcium-ion  efl'ect ; 
(ii.)  a  greater  or  less  saline  action  according  to  the  strength 
of  the  solution.  Applied  externally  it  has  an  astringent 
action.  Taken  internally  it  has  an  unpleasant  taste,  but  in 
full  pharmacopceial  doses  it  is  usually  well  borne  by  the 
stomach,  and  produces  no  other  obvious  effects.  It  is  absorbed 
from  the  upper  part  of  the  intestine  and  is  excreted  by  the 
lower  part  of  the  intestine,  and  to  a  less  extent  by  the  urine. 
Eecently  it  has  been  used  chiefly  to  increase  the  coagulability 
of  the  blood  in  certain  forms  of  haemorrhage  and  in  certain 
blood  diseases  (haemophilia,  purpura  hsemorrhagica,  &c.).  It 
undoubtedly  increases  the  coagulability  of  the  blood  outside 
the  body,  but  it  has  little  influence  on  the  blood  in  the  blood- 
vessels. It  has,  therefore,  not  proved  of  much  benefit  in 
these  diseases. 
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Calcii  Phosphas  —  tri-calcium  ortlio  -  phosphate. 
Ca3(P0,,),. 

Prepared  by  dissolving  bone-asli  in  dilute  hydrochloric  acid  and 
pouring  the  liquid  into  solution  of  ammonia,  or  by  adding  a  solution  of 
calcium  chloride  to  a  solution  of  sodium  phosphate  containing  ammonia, 
in  each  case  washing  the  precipitate  and  drying  it  at  a  temperature  not 
exceeding  100°C. 

Characters. — A  light,  white,  amorphous  powder,  without 
odour  or  taste.  Insoluble  in  water  or  alcohol,  slightly  soluble 
in  water  containing  carbonic  acid  and  in  various  saline  solu- 
tions, readily  soluble  in  dilute  hydrochloric  or  nitric  acid. 

It  may  contain  traces  of  chlox'ides. 
Dose. — 5  to  15  grains. 

Pharmacology. — Calcium  phosphate  is  of  little  thera- 
peutic value.  It  was  believed  to  be  of  use  in  the  treatment 
of  rickets  and  osteomalacia,  but  as  these  diseases  are  not  due 
to  a  deficiency  of  calcium  or  phosphate  in  the  food  its  em- 
ployment has  been  almost  abandoned.  It  acts  as  a  mild 
alkali  throughout  the' intestinal  tract,  but  it  is  not  much  used 
for  this  purpose. 

Calcii  Hypophosphis — Ca(PH^O.^)o. 

Prepared  by  boiling  a  mixture  of  phosphorus,  calcium  hydroxule,  and 
water,  and  crystallising. 

Characters. — Colourless,  pearly  crystals,  with  a  somewhat 
bitter,  nauseous  taste.  Soluble  in  8  parts  of  water,  insoluble 
in  cold  alcohol. 

If  mcinerated,  the  crystals  ignite,  owing  to  the  formation'  of  hydrogen 
phosphide  and  hydrogen ;  a  reddish  residue  is  left.  If  a  solution  of 
mercuric  chloride  is  added  to  a  solution  of  the  hypophosphite  a  white 
precipitate  which  turns  grey  is  formed.  This  results  from  the  reducing 
action  of  the  hypophosphite,  calomel  and  then  more  or  less  free  mercury 
being  formed. 

It  should  contain  no  impurities  except  traces  of  chlorides,  sulphates, 
phosphates,  or  phosphites.    The  last  are  almost  always  present. 

Dose. —3  to  10  grains. 

Pharmacology.— li^  action  and  uses  are  practically  the 
same  as  those  of  sodium  hypophosphite  (see  page  108). 
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Calx  Chlorinata. — See  page  86. 
Calx  Sulphurata.    See  page  91. 
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The  action  of  the  magnesium-ion,  regarded  from  a  thera- 
peutic point  of  view,  is  purely  local.  If  injected  into  the 
blood,  magnesium  salts  produce  weakness  of  the  heart  and 
certain  other  symptoms,  but  these  never  arise  when  the  salt 
is  given  by  the  mouth.  This  is  owing  to  the  magnesium-ion 
being  absorbed  with  difficulty.  If  magnesium  chloride  is 
taken  in  moderate  doses  it  acts  as  a  saline  purgative  ;  in  small 
doses  it  is  absorbed  and  produces  diuresis.  If  the  magnesium 
is  associated  with  a  difficultly  absorbed  anion,  as  in  mag- 
nesium sulphate,  the  saline  purgative  effect  is  greater. 

Magnesii  Sulphas— Epsom  salt.    MgSO^, 711^0. 

Prepared  from  the  native  sulphate  (kieserite),  or  by  the  action  of 
sulphuric  acid  on  native  magnesium  carbonates  (dolomite  or  magnesite). 

Characters. — Colourless,  transparent,  prismatic  crystals, 
with  a  bitter,  somewhat  nauseous,  taste.  Soluble  in  its  own 
weight  of  water,  slightly  soluble  in  alcohol. 

It  may  contain  traces  of  chlorides,  but  no  other  impurity. 

Dose.— 80  to  120  grains  for  repeated  administration  ;  ^  to 
i  an  ounce  for  a  single  administration. 

Pharmacology. — It  is  a  typical  saline  purgative.  Exter- 
nally it  acts  as  a  saline.  When  taken  by  the  mouth  it  has  a 
bitter,  nauseous  taste,  and  occasionally  irritates  the  stomach, 
producing  vomiting,  but  is  generally  well  borne.  It  passes 
into  the  intestine,  and  by  preventing  absorption  of  fluid, 
inducing  exudation  if  in  markedly  hypertonic  solution,  and 
stimulating  peristalsis,  it  finally  causes  purgation.  If  taken 
in  moderate  doses  before  breakfast  it  produces  a  watery 
evacuation  of  the  bowels  in  two  to  three  hours.  This  is 
sometimes  followed  by  a  second,  less  frequently  by  a  third, 
evacuation.  If  the  dose  is  insufficient  to  purge,  absorption 
occurs  and  diuresis  results,  but  the  repeated  administration 
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of  small  doses  usually  produces  a  relaxed  condition  of  the 
bowels. 

It  is  used  habitually  as  a  purgative  by  many  people.  Its 
taste  is  somewhat  objectionable,  but  is  followed  by  a  sweetish 
after-taste.  It  is  one  of  the  safest  purgatives  to  use,  and  may 
be  employed  in  almost  all  conditions  in  which  a  moderately 
rapid  evacuation  of  the  bowels  is  required.  It  is  given  in 
repeated  doses  as  a  laxative  in  haemorrhoids  and  other  rectal 
diseases,  in  lead  colic,  in  hepatic  diseases,  in  anaemia,  and 
other  conditions. 

Magnesii  Sulphas  Effervescens. — A  white,  granular, 
ejffervescent  mixture,  containing  the  equivalent  of  half  its 
weight  of  magnesium  sulphate. 

Prepared  by  partially  dehydrating  magnesiiim  sulphate,  50 ;  and 
adding  sugar,  lOi ;  sodium  bicarbonate,  36 ;  tartaric  acid,  19  ; 
citric  acid,  122  !  granulating.  The  product  should  weigh  about 
100. 

Dose. — 60  to  240  grains  for  repeated  administration  ; 
i  to  1  ounce  for  a  single  administration. 

Pharmacology. —  VyQ,c,\im\\y  the  same  as  magnesium 
sulphate.  The  salts  formed  during  effervescence  have  a 
saline  purgative  action,  but  are  less  powerful  than  mag- 
nesium sulphate,  hence  the  larger  dose  of  this  preparation. 
The  sugar  in  the  preparation  is  objectionable  to  many 
people. 

Mistura  Sennae  Composita. — Contains  1  ounce  of 
magnesium  sulphate  in  4  fluid  ounces  (see  page  402). 

Magnesia  Levis— MgO. 

Prepared  by  calcining  light  magnesium  carbonate. 

Characters. — A  very  light,  white  powder,  with  a  slight 
unpleasant  taste.  Very  slightly  soluble  in  water,  more  soluble 
in  water  containing  sugar. 

It  should  not  effervesce  on  the  addition  of  acids,  and  should  contain 
no  impurity  except  traces  of  chlorides  or  sulphates. 
May  be  contained  in  Pulvis  Rhei  Compositus.' 

'  Either  heavy  or  light  magnesia  may  be  used  to  prepare  Pulvis  Ehe 
Compositus.    Light  magnesia  is  commonly  used. 
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Dose.—  5  to  30  grains  for  repeated  administration  ;  30  to 
60  grains  for  a  single  administration. 

Magnesia  Ponderosa — MgO.  . 

Prepared  by  calcining  heavy  magnesium  carbonate. 

Characters. — -A  light  white  powder,      times  heavier  than 
light  magnesia,  but  similar  in  other  respects  to  this. 
May  be  contained  in  Pulvis  Rhei  Compositus.^ 

Dose. — The  same  as  light  magnesia. 

Pharmacology. — The  action  of  the  two  magnesias  is  the 
same.  When  added  to  water  they  are  converted  into  the 
hydroxide,  which  is  sufficiently  soluble  to  impart  a  distinct 
alkaline  reaction  and  a  taste  to  the  liquid.  Applied  ex- 
ternally they  are  protective  and  drying  powders,  but  are  not 
used  for  this  purpose.  Taken  by  the  mouth  they  have  a 
somewhat  unpleasant  taste,  and  after  reaching  the  stomach 
they  interact  with  the  acid  of  the  gastric  contents,  when 
present,  and  form  a  salt.  In  any  case  they  enter  into  solu- 
tion, to  a  greater  or  less  extent,  possibly  as  a  bicarbonate,  in  the 
intestines,  and  their  further  action  is  largely  that  of  a  salme 
purgative.  If  given  in  large  doses  they  sometimes  induce 
distinct  nausea,  and,  if  repeatedly  administered,  the  un- 
dissolved portions  may  accumulate  within  the  intestine  and 
form  concretions.  Their  action  is  thus  of  two  kinds  :  (a)  an 
alkaline  action,  which,  apart  from  their  power  of  neutralising 
acids,  is  very  slight,  but  is  often  continued  down  the  intestinal 
tract ;  (b)  a  saline  purgative  action. 

The  magnesias  are  used  for  both  these  purposes.  They 
are  generally  employed  to  neutralise  the  acid  in  cases  of 
corrosive  poisoning  from  acids,  since,  owing  to  their  in- 
solubility in  water,  they  can  be  given  in  excess  without 
damaging  further  the  gastric  mucous  membrane.  They  are 
also  useful  in  arsenical,  alkaloidal,  and  certain  other  forms  of 
poisoning,  but  the  gastric  contents  must  be  subsequently  re- 
moved by  washing  out  the  stomach  or  by  an  emetic.  For 
their  purgative  action  they  are  frequently  given  to  children. 

'  Either  heavy  or  light  ma^iesia  may  be  used  to  prepare  Pulvis  Rhei 
Compositus.    Light  magnesia  is  commonly  used. 
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Magnesii  Carbonas  Levis. — A  hydrated  carbonate, 
the  composition  of  which  may  be  conveniently  represented  by 
3(MgC03),Mg(OH)2,4H,0. 

Prepared  by  the  interaction  of  cold  dilute  solutions  of  magnesium 
sulphate  and  sodium  carbonate,  boiling  the  mixture  for  15  minutes, 
washing  and  drying  (at  a  temperature  not  exceeding  100°C.)  the  pre- 
cipitate. 

The  pharmacopcpial  directions  should  be  followed  minutely,  as  different 
hydrated  carbonates  are  produced  under  varying  conditions. 

Cliaructers. — A  very  Ught  white  powder,  practically  in- 
soluble in  water. 

When  examined  under  the  microscope  it  is  seen  '  to  consist  of  amor- 
phous particles  with  numerous  slender  prisms  intermixed.'  It  should 
contain  only  traces  of  chlorides  or  sulphates,  and  no  other  impurity. 

Dose.— The  same  as  magnesia. 

Magnesii  Carbonas  Ponderosus. — It  has  the  same 
composition  as  the  light  carbonate,  3(MgC03),Mg(0II).^,4H.p. 

Prepared  by  mixing  hot  strong  solutions  of  magnesium  sulphate  and 
sodium  carbonate,  evaporating  to  dryness,  digesting  for  30  minutes  with 
boiling  distilled  water,  and  drying  at  a  temperature  not  exceeding 
100°C. 

Characters.— k  white  granular  powder. 

It  should  contain  no  impurity  except  traces  of  chlorides  or  sulphates. 

Dose. — The  same  as  magnesia. 

Pharmacologij.— The  action  of  the  carbonates  of  mag- 
nesium differs  only  in  one  important  point  from  that  of  the 
magnesias— on  the  addition  of  acids  they  effervesce,  giving  off 
carbon  dioxide.  This  occurs  in  the  stomach,  consequently  as 
carbonic  acid  is  carminative,  the  carbonates  are  to  be  pre- 
ferred to  the  oxides  in  gastric  diseases.  In  the  treatment  of 
corrosive  poisoning  by  acids,  on  the  other  hand,  they  are  to 
be  avoided,  since  distension  of  the  stomach  by  the  carbon 
dioxide  produced  might  lead  to  serious  consequences. 

Trochiscus  Bismuthi  Compositus  (see  page  161). 


Liquor  Magnesii  Carbonatis  -' Fluid  Magnesia.' 
A  colourless,  slightly  effervescing  solution,  containing  as  bi- 
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carboDcate  the  equivalent  of  about  2  per  cent,  of  magnesium 
carbonate. 

The  early  steps  of  its  preparation  are  similar  to  those  of  the  light 
carbonate.  The  washed  light  carbonate  is  then  suspended  in  distilled 
water  and  washed  carbon  dioxide  is  passed  into  it,  and  afterwards  kept 
iu  contact  with  it  under  a  pressure  of  three  atmospheres. 

Dose. — 1  to  2  fluid  ounces. 

Pharmacology. ^Its  action  and  uses  are  similar  to  those 
of  magnesium  carbonate.  The  presence  of  carbonic  acid 
makes  it  more  pleasant  to  take,  and  imparts  to  it  a  carmina- 
tive action.    It  is  not  much  used  by  the  profession. 


COMPOUNDS  OF  OTHEE  METALS' 

The  compounds  of  the  metals  of  the  earths  and  the  heavy 
metals  are  best  considered  together.  Their  soluble  salts 
possess  one  common  characteristic,  viz.  the  power  of  precipi- 
tatmg  albumen  from  solutions,  so  that  their  local  action  is,  in 
some  respects,  comparable.  Their  general  action,  i.e.  their 
action,  after  absorption  or  injection  into  the  blood,  is,  however, 
different  in  almost  every  case.  This  action  is  due  to  the 
metaUic  ion  (kation)  ;  the  anion  plays  practically  no  part 
except  in  a  few  cases.  The  compounds  of  aluminium,  zinc, 
copper,  silver,  lead,  bismuth,  cerium,  and  chromium  are  used 
only  for  their  local  effects  ;  what  general  action  some  of  them 
(silver,  lead,  bismuth)  have  is  undesirable  and  to  be  avoided. 
The  compounds  of  iron  and  mercury  are  used  both  for  their 
local  and  their  general  actions. 

When  applied  to  the  unbroken  skin,  the  compounds  of  the 
heavy  metals,  with  few  exceptions,  have  no  important  action, 
but  if  applied  to  mucous  membranes  or  denuded  tissues  the 
solu])le  compounds  precipitate  the  albumen  of  the  superficial 
cells  and  act  as  caustics  or  astringents,  according  to  the  pre- 
paration used  and  the  part  to  which  it  is  applied.  The 
dividing  line  between  a  caustic  and  an  astringent  action  is 

'  Arsenic  and  antimony  are  considered  later. 
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difficult  to  draw.  The  same  substance  may  produce  one  or 
other  action  according  to  the  strength  of  the  apphcation.  Thus 
silver  nitrate  applied  pure  is  a  powerful  caustic  ;  in  dilute 
solution  it  is  astringent.  On  the  other  hand,  soluble  com- 
pounds of  mercury  and  of  arsenium  are  caustic  in  a  strong 
form,  but  in  no  dilution  can  they  be  considered  astringent ; 
while  lead  acetate,  which  is  powerfull3^ astringent,  cannot  be 
strictly  regarded  as  a  caustic.  This  difference  in  action  can- 
not be  entered  into  here,  but  it  may  be  said  that  an  astringent 
action  is  essentially  superficial,  while  a  caustic  action  is  more 
or  less  deep,  and  is  accompanied  by  more  evident  changes  in 
the  tissue  affected.  Thus  a  substance  such  as  lead  acetate, 
which  cannot  penetrate  into  tissues,  is  simply  astringent ;  a 
substance  such  as  mercuric  chloride,  which  penetrates  with 
ease,  can  only  be  caustic  and  in  no  strength  astringent. 

A  caustic  and  astringent  action  can  only  be  obtained 
from  soluble  substances.  Substances  such  as  kaolin,  which 
are  insoluble  in  water  and  other  media,  merely  exert  a  protec- 
tive action,  and  the  nearer  a  substance  approaches  this  type 
of  insolubility  the  more  protective  and  less  active  otherwise 
it  is.  Most  of  the  so-called  insoluble  powders  of  the  heavy 
metals  are  very  slightly  soluble  in  water  and  the  tissue  juices, 
and  hence,  along  with  a  main  protective  action,  exert  also  a 
very  slight  astringent  effect. 

When  taken  by  the  mouth,  the  soluble  compounds  of  the 
heavy  metals  have  an  unpleasant  metallic  taste.  In  small 
doses,  diluted,  they  are  well  borne  by  the  stomach ;  in  large 
doses  they  produce  irritation,  and,  in  most  cases,  other 
serious  effects.  Very  few  are  absorbed  from  the  alimentary 
canal  in  doses  sufficient  to  produce  distinct  symptoms,  and  of 
these  only  the  compounds  of  mercury  are  absorbed  at  all 
readily.  The  changes  that  metallic  compounds  undergo 
prior  to  absorption  and  their  manner  of  absorption  (except  in 
the  case  of  iron)  are  not  known  with  certainty.  Nor  is  it 
known  in  what  form  they  circulate  in  the  blood,  except  that, 
in  most  cases,  it  cannot  be  in  an  unaltered  condition.  They 
are  commonly  said  to  circulate  as  albuminates.  They  are 
excreted  mainly  by  the  lower  part  of  the  intestine. 
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All  soluble  simple  salts  of  the  heavy  metals  are  disinfec- 
tant, owing  to  their  power  of  precipitating  albumen.  A  few 
(salts  of  mercury  and  silver)  are  powerfully  disinfectant  in 
virtue  of  a  direct  toxic  action  on  bacteria. 

ALUMINIUM 

The  pharmacological  action  of  the  aluminium-ion  is  of  no 
practical  importance.  The  only  official  compounds  of  alu- 
mini am  — potassium  and  ammonium  alums  (' alumen ')  and 
aluminium  silicate  ('  kaolinum  ') — are  used  for  their  local 
effects.    They  are  not  absorbed  to  any  appreciable  extent. 

Alumen. — 'Aluminium  and  potassium  sulphate  (po- 
tassium alum),  Al2(S04)3,K2S04,24H^O,  or  aluminium  and 
ammonium  sulphate  (ammonium  alum),  Al2(SO,)3(NH,)2S04, 
24H2O.' 

Prepared  by  adding  to  a  solution  of  aluminium  sulphate,  obtained 
from  alum-stone  or  akmi-shale,  the  proper  proportion  of  potassium 
sulphate  or  ammonium  sulphate,  and  crj'stallising. 

Ghai'acters. — Colourless,  transparent  crystalline  masses, 
with  a  sweetish  astringent  taste.  Ammonium  alum  is  soluble 
in  less  than  10  parts  of  water,  and  in  1,^  parts  of  glycerin. 
Potassium  alum  is  not  quite  soluble  in  10  parts  of  water,  and 
is  soluble  in  3.  parts  of  glycerin.  Both  alums  are  very  soluble 
in  boiling  water,  but  insoluble  in  alcohol,  Their  solutions 
have  an  acid  reaction. 

It  should  contain  not  more  than  traces  of  iron,  and  no  other  impurity. 
The  two  official  alums  can  be  distinguished  easily  by  chemical  tests. 
The  simjplest  method  is  to  allialise  a  solution  and  heat.  The  ammonium 
alum  gives  off  ammonia,  the  potassium  alum  does  not. 

Dose. — 5  to  10  grains. 

Pharmacology. — Alum  acts  partly  in  virtue  of  the  acidity 
of  its  solutions,  partly  owing  to  the  combined  aluminium  it 
contains.  When  applied  externally,  it  has  a  well-marked 
astringent  action,  but  if  applied  for  long  it  irritates  and  pro- 
duces inflammation.  When  taken  by  the  mouth  it  has  a 
sweetish  taste,  and  acts  as  an  astringent  in  the  mouth,  throat, 
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stomach,  and  intestine.  Large  closes  (30  grains)  irritate  the 
stomach  and  produce  vomiting.  Still  larger  doses  may  pro- 
duce severe  inflammation  of  the  gastro-intestinal  tract. 

It  is  used  as  an  astringent,  .  mainly  to  chronically 
inflamed  mucous  surfaces,  e.g.  stomatitis,  pharyngitis, 
otorrhoea,  leucorrhoea,  &c.  It  is  used  sometimes  in  diarrhoea, 
in  bleeding  from  the  nose,  and  as  an  application  (usually  in 
combination  with  copper  sulphate,  as  in  '  lapis  divinus  ')  to  in- 
dolent ulcerations.  It  is  given  occasionally  in  sweetened 
water,  as '  an  emetic  in  the  treatment  of  croup  and  of  acute 
bronchitis  in  children. 

Glycerinum  Aluminis.— Contains  1  ounce  of  alum  in 
6  fluid  ounces. 

Pharmacology. — The  glycerin  diminishes  and  prolongs 
somewhat  the  action  of  the  alum.  It  is  used  mainly  to 
apply  to  the  mouth  and  throat  in  chronic  inflammation  or 
ulceration  of  these  parts. 

Alumen  Exsiccatum—  anhydrous  potassium  alum. 

Prepared  by  heating  potassinni  alum  until  the  water  of  crystal- 
lisation is  discharged.    The  yield  is  54  to  5.5  per  cent. 

Characters.— Yevj  light,  large,  easily  friable  porous 
masses,  or  a  white  powder,  somewhat  hygroscopic.  Slowly 
soluble  in  20  parts  of  water. 

Pharmacology.  -  It  is  powerfully  astringent.  On 
account  of  its  avidity  for  water  and  its  power  of  precipita- 
ting albumen,  it  may  even  be  regarded  as  a  mild  caustic. 
It  is  used  to  destroy  exuberant  granulations. 

Kaolinum— kaolin.  China  clay.  A  native  hydrated 
aluminium  silicate.  It  is  freed  from  gritty  particles  by  the 
process  of  elutriation. 

It  is  formed  from  felspar  by  the  natural  process  of  weathering. 
During  this  the  allvali  of  the  felspar  is  dissolved  out. 

Characters. — A  soft  dirty-white  powder,  without  taste  or 
odour.    Insoluble  in  water  and  most  other  solvents. 
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It  may  be  decomposed  by  fusion  with  alkalies.  On  neutralising  a 
solution  of  the  product  with  a  common  mineral  acid,  a  salt  of  aluminium 
remains  in  solution,  and  silica  is  deposited  as  a  gelatinous  precipitate. 

It  is  an  ingredient  of  Pilula  Phosphori. 

Pharmacology. — Being  an  insoluble  powder,  it  acts  simply 
as  a  protective  and  drying  agent,  and  is  used  mainly  for  this 
purpose,  either  alone  or  in  combination.  Owing  to  its  inert- 
ness it  is  often  prescribed  with  readily  oxidisable  substances, 
such  as  phosphorus  and  silver  nitrate,  when  these  are  ordered 
as  pills. 

ZINC 

The  general  effect  of  the  zinc-ion  is  of  no  importance. 
Zinc  compounds  are  not  absorbed  to  any  appreciable  extent. 
They  have  been  given  in  nervous  diseases,  but  are  of  doubtful 
value.  Locally  applied,  the  soluble  compounds  act  as  caustics 
or  astringents,  and  when  taken  internally  in  moderate  doses 
induce  vomiting.    In  large  doses  they  cause  gastro-enteritis. 

Zinci  Oxidum — ZnO. 

Prepared  by  the  combustion  of  metallic  zinc,  or  by  exposing  zinc 
carbonate  to  a  dull -red  heat. 

Characters. — A  white,  or  nearly  white,  soft,  tasteless, 
inodorous  powder,  becoming  pale  yellow  when  heated. 

'Prepared  by  combustion,  it  is  white  ;  prepared  from  the  carbonate, 
it  is  'nearly  white.'  It  should  contain  no  metallic  zinc  or  other 
impurity. 

Dose.— 3  to  10  grains. 

Pharmacology . — Externally  applied,  it  is  protective  and 
very  mildly  astringent.  Taken  by  the  mouth,  it  is  usually 
converted,  wholly  or  in  part,  according  to  the  dose,  into  the 
chloride  in  the  stomach.  In  small  doses  it  acts  as  an 
astringent  to  the  gastric  and  intestinal  mucous  membranes. 
In  large  doses  it  produces  nausea  and  vomiting. 

It  is  mainly  used  externally  in  the  treatment  of  skin 
diseases  of  an  acute  or  subacute  character.  It  has  been  given 
internally  in  epilepsy  and  certain  other  diseases,  and  for  the 
night  sweats  of  phthisis,  but  is  of  doubtful  value.  It  has  also 
been  given  in  diarrhoea,  but  is  rarely  necessary. 

10 
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Unguentum  Zinci. — Consists  of  zinc  oxide,  3  ;  ben- 

zoated  lard,  17. 

Pharmacology. — A  very  mild  astringent  ointment ;  used 
in  the  treatment  of  skin  diseases. . 

Zinci  Carbonas — zinc  hydroxy-carbonate,  having,  ap- 
proximately, the  formula  ZnCO.j(ZnO.,H2)  ,H,,0. 

Prepared  by  adding  a  solution  of  zinc  sulphate  to  a  hot  solution  of 
sodium  carbonate,  boiling  the  mixture,  and  washing  and  drying  the 
precipitate.. 

Characters. — A  white  powder,  without  taste  or  odour. 
Insoluble  in  water  or  alcohol,  soluble  in  dilute  mineral  acids. 

It  should  contain  not  more  than  traces  of  chlorides  or  sulphates,  and 
no  other  impurity. 

Pharmacology.— li^  action  and  uses  are  practically  the 
same  as  those  of  the  oxide. 

Zinci  Chloridura — ZnClg. 

Prepared  by  dissolving  zinc  in  hydrochloric  acid,  purifying  the  solu- 
tion of  lead,  iron,  and  manganese,  evaporating,  and  usually  casting  into 
rods. 

Characters.— ^moXl  white  rods  (rarely  in  masses,  tablets, 
or  granular  powder),  extremely  deliquescent,  and  caustic.  In 
dilute  solution  it  has  an  astringent,  metallic,  and  sweetish 
taste.  Soluble  in  less  than  half  its  weight  of  water,  in  less 
than  its  weight  of  alcohol,  in  5  parts  of  glycerin,  and  readily 
in  ether  and  some  other  organic  solvents. 

It  should  contain  no  impurity. 

Pharmacology.— hi  the  pure  form,  owing  to  its  af&nity 
for  water  and  its  power  of  precipitating  albumen,  it  is  a 
strong  caustic,  but  its  action  is  less  circumscribed  than  that 
of  most  caustics  in  general  use.  It  has  been  employed  to 
destroy  malignant  ulcers,  poisoned  wounds,  warts,  ntevi,  &c., 
usually  in  the  form  of  sticks  made  up  with  flour  or  other 
similar  substance.  It  has  also  been  used  as  a  lotion  or  injec- 
tion in  the  treatment  of  chronic  inflammation  of  mucous 
membranes,  but  for  this  purpose  it  possesses  no  advantages 
over  zinc  sulphate. 
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It  is  not  given  internally.  Large  closes  produce  symptoms 
of  corrosive  poisoning. 

Liquor  Zinci  Chloridi. — An  aqueous  solution  contain- 
ing about  50  per  cent,  by  weight  of  zinc  chloride. 

Prepared  by  dissolving  1  lb.  of  granulated  zinc  in  44  fl.  oz.  of  liydro- 
chloric  acid,  slightly  diluted  ;  boiling ;  purifying,  if  necessary ;  filtering ; 
and  adjusting  the  iinal  product  so  that  it  measures  2  pints. 

Characters. — A  colourless  liquid  with  a  powerful  astringent 
and  metallic  taste. 

Specific  gravity-,  1"530.    It  should  contain  no  impurities. 

Pharmacology. — It  is  powerfully  astringent  and  disin- 
fectant. In  the  form  of  Burnett's  fluid  (a  stronger  solution 
of  zinc  chloride)  it  has  been  used  largely  as  a  disinfectant  for 
various  domestic  purposes.  Its  action  depends  mainly  on  its 
power  of  precipitating  albumen  ;  the  zinc-ion  itself  does  not 
possess  any  specific  disinfectant  action  like  the  silver  or 
mercury-ion.  Diluted  with  ten  or  more  times  its  volume  of 
water,  it  is  used  to  swab  out  the  uterus  after  curetting,  and  for 
similar  purposes  to  a  dilute  solution  of  zinc  sulphate. 

Zinci  Sulphas — white  vitriol.  ZnSO^JHgO. 

Prepared  by  dissolving  zinc  in  dilute  sulphuric  acid,  purifying  the 
solution,  and  crystallising ;  or  by  roasting  native  zmc  sulphide  (zinc 
blende),  extracting  with  water,  purifying,  and  crystallising. 

Characters. — Transparent,  colourless,  prismatic  crystals, 
with  an  astringent,  nauseous,  metallic  taste.  It  effloresces 
slightly  in  air.  Soluble  in  less  than  its  weight  of  water  ; 
insoluble  in  alcohol. 

It  should  contain  no  unpurities  except  traces  of  iron  or  chlorides. 

Dose. — 1  to  3  grains  as  a  tonic ;  10  to  30  grains  as  an 
emetic. 

Pharmacology. — It  is  a  powerful  astringent.  When  taken 
by  the  mouth  it  has  a  disagreeable  astringent  metallic  taste, 
and  in  doses  of  20  to  30  grains  produces  vomiting  in  a  quarter 
to  half  an  hour.  The  vomiting  is  due  to  an  irritant  action 
on  the  gastric  mucous  membrane.    It  is  preceded  by  nausea, 
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but  this  quickly  disappears  after  the  vomiting  ceases.  It  is 
said  to  be  absorbed,  but  its  absorption  has  not  yet  been 
definitely  proved.  Its  supposed  tonic  influence  on  the  brain 
is  also  doubtful. 

It  is  used  largely  in  the  treatment  of  wounds  and  ulcers, 
especially  in  the  form  of  the  '  red  lotion '  of  the  hospitals. 
This  is  an  aqueous  solution  of  zinc  sulphate,  containing 
2  grains  to  the  fluid  ounce,  coloured  with  compound  tincture 
of  lavender.  This  strength  is  also  a  valuable  application  for 
inflammatory  conditions  of  mucous  membranes,  such  as 
gonorrhoea  after  the  acute  stage  is  passed,  conjunctivitis,  &c. 

It  is  given  by  the  mouth  as  an  emetic,  and  is  the  safest 
and  best  all-round  emetic  that  we  possess.  Children,  how- 
ever, do  not  take  it  readily.  It  has  been  given  in  epilepsy 
and  other  diseases,  but  it  is  of  doubtful  value  in  conditions 
requiring  its  absorption. 

Zinci  Acetas  -Zn(C2H.jO.)2,3H,0. 

Prepared  by  neutralising  acetic  acid  with  zinc  carbonate  or  oxide,  and 
crystallising. 

Characters— Thin,  colourless,  pearly,  crystalline  plates 
with  an  acetous  odour  and  an  unpleasant  astringent  and 
metallic  taste.  Soluble  in  3  parts  of  water  ;  slightly  soluble 
in  alcohol. 

As  zinc  acetate  loses  acetic  acid  on  exposure,  and  is  thereby  converted 
into  a  basic  acetate,  complete  solution  may  not  be  effected  without  the 
addition  of  acetic  acid  sufficient  to  replace  that  which  has  been  lost. 

It  should  contain  no  impurity. 

Dose. — 1  to  2  grains. 

Pharmacology. — Similar  to  that  of  zinc  sulphate.  It  has 
been  given  chiefly  internally,  but  is  of  doubtful  value  for 
diseases  requiring  its  absorption. 

Zinci  Sulphocarbolas — zinc  phenol-para-sulphonate. 
Zn(OH-C,;H,-S03)2,8H20.  (The  pharmacopoeial  formula  con- 
tains only  one  molecule  of  water  of  crystallisation). 

Prepared  by  heating  a  mixture  of  phenol  and  sulphuric  acid,  sepa- 
rating the  phenol-sulphonic  acid  formed  as  the  barium  salt,  decomposing 
this  with  a  molecular  quantity  of  zinc  sulphate,  and  crystallising. 
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Characters. — Colourless,  or  nearly  colourless,  transparent 
tabular  crystals  or  crystalline  masses,  efflorescent,  without 
distinctive  odour,  but  with  an  unpleasant  metallic  and 
astringent  taste.  Soluble  in  less  than  3  parts  of  water  or 
alcohol. 

Like  sodmm  sulphocarbolate,  its  aqueous  solution  gives  a  violet  colour 
with  solution  of  ferric  chloride.  It  may  be  distinguished  from  the  sodium 
salt  by  the  taste  and  the  white  precipitate  it  gives  with  ammonium 
hydi'osulphide. 

It  should  contain  not  more  than  traces  of  sulphates,  and  no  other 
impurity. 

Pharmacology . — It  is  more  antiseptic  than  zinc  sulphate, 
but  its  action  is  otherwise  similar.  A  dilute  solution  is  used 
as  an  injection  in  gonorrhoea  and  allied  conditions. 

Zinci  Yalerianas — Zn(C-Hg02).2.  Mainly  zinc  iso- 
valerianate. 

Prepared  by  saturating  iso-valerianic  acid  with  zinc  oxide,  or  by  the 
interaction  of  solutions  of  zinc  sulphate  and  sodium  iso-valerianate,  and 
crystallising. 

Characters. — White  pearly  tabular  crystals,  with  a 
valerian-like  odour  and  an  unpleasant  metallic  taste.  Soluble 
in  about  120  parts  of  water ;  somewhat  more  soluble  in 
alcohol. 

It  should  contain  no  acetate,  butyrate,  or  other  impurity,  except  traces 
of  chlorides  or  sulphates,  and  should  yield  from  26  to  30  per  cent,  of  zinc 
oxide. 

Dose. — 1  to  3  grains. 

Pharmacologij. — Its  local  action  is  similar  to  that  of  zinc 
sulphate,  but  it  is  rarely  used  for  the  same  purposes.  It  is 
given  mainly  in  hysterical  conditions,  and  in  these  the  iso- 
valerianate-ion  is  of  most  importance.  This  acts  largely 
through  its  unpleasant  taste.  In  the  stomach  the  salt  is 
decomposed,  and  the  iso-valerianic  acid  formed  is  subse- 
quently absorbed,  but  it  is  doubtful  if  it  exerts  any  action  on 
the  nervous  system  directly.  The  zinc-ion,  which  in  this 
compound  was  believed  to  act  as  a  nervine  tonic,  is  not  known 
to  be  absorbed. 
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Unguentum  Zinci  Oleatis. — Consists  of  equal  weights 
of  zinc  oleate  and  soft  paraffin. 

The  zinc  oleate  is  prepared  by  the  interaction  of  solutions  ol  zinc 
sulphate  ('2  oz.)  and  hard  soap  (sodium  oleate,  4  oz.)  ;  the  precipitated 
zinc  oleate  is  washed  until  free  from  sulphates,  and  dried. 

Pharmacology. — It  is  a  mild  astringent  ointment,  useful 
in  some  forms  of  skin  disease. 

COPPEE 

The  action  of  the  copper-ion  is  similar  to  that  of  the  zinc- 
ion,  but  is  more  powerful.  Soluble  copper  salts  are  therefore 
strongly  astringent.  When  taken  by  the  mouth,  in  small 
doses,  they  exert  an  astringent  effect  upon  the  mucous  mem- 
brane of  the  alimentary  canal,  aild  in  larger  doses  produce 
nausea  and  vomiting,  and  sometimes  more  serious  effects. 
They  are  absorbed  to  a  slight  extent,  but  do  not  produce  any 
symptoms.  The  effects  described  as  resulting  from  the  con- 
tinued use  of  copper  salts  are  due  either  to  an  effect  upon  the 
gastro-intestinal  tract  or  to  some  other  cause.  The  question 
has  been  much  debated,  because  copper  compounds  are  used 
to  improve  the  colour  of  preserved  vegetables,  especially  peas, 
and  because  copper  utensils  are  largely  used  in  cooking. 

Only  one  copper  salt  is  official. 

Cupri  Sulphas — blue  vitriol.  Blue  Stone.  CuSO^jSH.p, 

Prepared  in  various  ways :  by  roasting  the  sulphide  (obtained  from 
scrap  copper),  extracting  with  water,  and  crystalhsing ;  or  by  the  action 
of  sulphuric  acid  on  copper  exposed  to  the  air,  or  on  cupric  oxide 
(hammer-scales),  and  crystalhsing. 

Characters. — Large  blue  crystals,  with  an  unpleasant, 
powerfully  astringent  and  metallic  taste.  Soluble  in  3  parts 
of  water  and  of  glycerin  ;  insoluble  in  alcohol.  Its  solutions 
have  an  acid  reaction. 

It  should  contain  not  more  than  traces  of  iron,  and  no  other  impxu-ity. 

Dose.—A.8  an  astringent,  i  to  2  grains  ;  as  an  emetic,  5  to 
10  grains. 
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Fharmacology.-li  is  a  powerful  astringent,  mainly  owing 
to  its  power  of  precipitating  albumen.  The  precipitate  formed 
has  a  blue  colour,  and  consequently,  when  applied  to  denuded 
surfaces,  it  gives  the  part  to  which  it  has  been  apphed  a 
bluish  appearance.  The  acidity  of  a  solution  (due  to  the 
anion  being  relatively  stronger  than  the  kation)  also  helps  m 
the  astringent  effect. 

Taken  by  the  mouth,  copper  sulphate  has  an  unpleasant, 
metallic,  astringent  taste.  Small  doses  exert  an  astringent 
action  on  the  small  intestine  and  cause  constipation.  Doses 
of  10  grains  cause  nausea  and  vomiting  in  10  to. 30  minutes. 
Much  larger  doses  may  cause  symptoms  of  irritant  poisoning. 

It  is  used  mainly  as  an  astringent  application  to  exuberant 
granulations  and  chronic  ulcers  and  in  certain  chronic  con- 
junctival affections  (tinea  tarsi).  In  these  cases  a  smooth 
crystal  is  gently  drawn  over  the  part.  It  is  occasionally 
given  by  the  mouth  as  a  pill  for  severe  diarrhcea,  and  is 
frequently  used,  especially  on  the  Continent,  as  an  emetic.  It 
is  the  best  emetic  in  cases  of  phosphorus  poisoning,  as  the 
copper  sulphate  reacts  with  the  phosphorus  in  the  stomach 
and  forms  an  insoluble  copper  phosphide. 


SILVEE 

Soluble  simple  salts  precipitate  albumen  and  chlorides, 
and  consequently  act  as  caustics.  The  caustic  action,  how- 
ever, is  very  superficial.  The  cauterised  portion  is  white  at 
first,  but  gradually  darkens  to  a  brownish  black  on  account  of 
the  reduction  of  the  silver  chloride  and  so-called  silver  albu- 
minate to  metallic  silver.  Solutions  of  simple  silver  salts 
are  powerfully  astringent. 

Taken  internally  in  large  doses  they  produce  symptoms  of 
corrosive  poisoning ;  in  small  doses  they  act  as  astringents  on 
the  buccal  and  gastric  mucous  membranes.  They  are  con- 
verted in  the  stomach  into  a  complex  compound,  possibly  a 
double  salt,  which  has  no  astringent  action.  A  small  quantity 
of  silver  in  some  form  is  absorbed  from  the  intestine  because 
after  small  doses  of  silver  salts  have  been  taken  for  some  time 
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there  appears  a  duskiness  of  the  skin  which  gradually  deepens, 
if  the  administration  be  continued,  until  the  skin  assumes  a 
metallic  greyish -brown  colour.  This  condition  is  known  as 
argyria.    It  is  unaccompanied  by  any  other  symptoms. 

Soluble  silver  compounds  are  powerfully  bactericidal.  For 
this  purpose  double  salts  or  compounds  which  do  not  precipi- 
tate albumen  are  usually  employed. 

Argenti  Nitras — lunar  caustic.  AgNO;,. 

Prepared  by  dissolving  silver  in  nitric  acid,  and  crystallising. 

Characters.— Large  colourless  tabular  crystals,  caustic, 
possessing  in  dilute  solutions  an  astringent  metallic  taste. 
Soluble  in  less  than  its  weight  of  water ;  slightly  soluble  in 
absolute  alcohol  and  in  pure  ether.    Its  solutions  are  neutral. 

Tlie  official  tests  require  it  to  be  practically  pure. 
Dose. — I  to  h  grain. 

Pharmacologij. — In  the  solid  form  it  is  a  powerful  super- 
ficial caustic  ;  in  solution  it  is  astringent.  It  is  also  a 
powerful  disinfectant,  but  aa  it  combines  with  albumen  and 
chlorides,  and  is  thereby  thrown  out  of  action,  its  use  for  this 
purpose  is  limited.  Taken  by  the  mouth  in  dilute  solution  it 
has  an  unpleasant  metallic  taste,  and  acts  as  an  astringent 
to  the  buccal,  pharyngeal,  and  gastric  mucous  membranes. 
It  is  absorbed,  probably  as  a  double  salt,  to  a  very  slight 
extent,  and  long-continued  use  leads  to  argyria,  but  produces 
no  other  symptoms.  Large  quantities  produce  symptoms  of 
corrosive  poisoning. 

It  is  used  as  a  caustic  in  the  form  of  the  official '  toughened 
caustic  '  (see  below).  As  an  astringent  and  disinfectant  it  is 
employed  in  purulent  ophthalmia  (often  in  5  to  10  per  cent, 
solutions).  In  weaker  solutions  {{  to  ^  per  cent.)  it  has  been 
used  as  an  eye-wash  to  prevent  gonorrhoeal  (purulent)  oph- 
thalmia in  new-born  babes,  as  an  injection  "in  inflammatory 
conditions  of  mucous  canals  or  cavities  (gonorrhcpa,  leucor- 
rhoea,  otorrhoea,  &c.),  and  as  an  enema  in  severe  diarrhwa 
(dysentery,  &c.)  In  strong  solution  (10  per  cent.)  it  is  some- 
times  painted  on  a  chronic  pharyngitis  and  on  weak  or 
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infected  (tuberculous)  ulcers.  It  is  given  interncally  for  gastric 
ulcer  and  chronic  gastritis,  and  was  formerly  used  in  epilepsy, 
locomotor  ataxy,  and  other  nervous  affections:  There  is  no 
reliable  evidence  of  its  value  in  these  diseases. 

Argenti  Nitras  Induratus — toughened  caustic.  A 
mixture  of  19  parts  of  silver  nitrate  and  1  part  of  potas- 
sium nitrate. 

Prepared  by  fusing  the  mixed  ingredients  and  pouring  into  ^iroper 
moulds. 

Characters. — White  or  greyish-white  cylindrical  rods, 
usually  seen  wrapped  in  black  paper.  Its  solubility  re- 
sembles that  of  silver  nitrate. 

One  gramme  should  yield  0-8  gramme  of  silver  chloride. 

Pharmacology. — It  has  the  caustic  action  of  silver 
nitrate,  and  is  used  whenever  this  action  is  required. 
Pure  silver  nitrate  is  too  brittle  for  use  in  the  solid  form. 

It  is  employed  to  cauterise  warts  and  small  growths 
of  various  kinds,  and  has  been  applied  to  poisoned  wounds, 
but  as  ordinarily  used  its  action  is  too  superficial  to  be 
efficacious.  It  is  sometimes  employed  to  stimulate  the 
growth  of  chronic  indolent  ulcers  and  to  destroy  superficial 
infected  ulcers. 

Argenti  Nitras  Mitigatus — mitigated  caustic.  A 
mixture  of  1  part  of  silver  nitrate  and  2  parts  of  potassium 
nitrate. 

Prepared  like  toughened  caustic. 

Characters. — Similar  to  toughened  caustic.    It  can  be 
distinguished  by  estimating  the  amount  of  silver  present.  - 
Three  grammes  sliould  yield  0"843  gramme  silver  cliloride. 

Pharmacology. — It  is  a  weaker  caustic  than  the  pre- 
ceding preparation,  and  may  be  used  when  a  weaker  effect 
is  required. 

Argenti  Oxidum — AggO. 

Prepared  by  adding  a  solution  of  calcium  hydroxide  to  a  solution  of 
siher  nitrate,  washing  and  carefully  drying  the  precipitate.  At  higli 
temperatures  it  decomposes  into  silver  and  oxygen. 
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Characters. — A  brown  powder,  insoluble  in  water.  It 

readily  parts  with  its  oxygen,  and  decomposes,  often  with 

violence,  when  mixed  with  readily  oxidisable  substances 
(creosote,  phenol,  potassium  permanganate,  &c.). 

It  should  contain  no  free  silver  or  other  impurity. 
Dose. — to  2  grains. 

Pharmacology. — It  has  no  important  external  action.  The 
changes  it  undergoes  in  the  alimentary  canal  are  unknown. 
It  is  absorbed  to  a  slight  extent,  and  when  given  for  a  lengthy 
period  produces  argyria.  It  has  been  used  in  the  treatment 
of- chronic  gastric  affections  and  in  nervous  diseases,  but  is  of 
doubtful  value  in  the  latter. 

LEAD 

Locally  applied,  the  soluble  salts  of  lead  are  powerful 
astringents ;  the  insoluble  compounds  are  mildly  astringent. 
Taken  internally,  both  kinds  of  compounds  exert  a  strong 
astringent  action  on  the  alimentary  canal  and  thereby  cause 
constipation.  They  are  absorbed  to  a  slight  extent,  and  after 
prolonged  administration  accumulate  in  the  tissues.  The 
metabolism  of  the  tissues  is  thereby  modified,  and  certain 
symptoms  known  collectively  as  plumbism  or  chronic  lead 
poisoning  are  produced.  The  individual  begins  to  feel  unwell ; 
there  is  loss  of  appetite,  constipation,  foetid  breath,  and,  after 
a  short  time,  well-marked  anssmia.  Later — it  may  be  weeks 
or  months — severe  attacks  of  colic  occur,  from  which  the 
patient  almost  invariably  recovers,  but  which  may  recur  again 
and  again.  Still  later,  curious  forms  of  paralysis  set  in,  of 
which  the  most  common  is  the  so-called  '  wrist  drop.'  This 
is  a  paralysis  affecting  the  extensors  of  the  fingers  and  wrist 
except  the  supinator  longus  and  extensor  ossis  metacarpi 
pollicis.  It  is  bilateral.  Barer  forms  of  plumbism  are  so- 
called  saturnine  encephalopathy  (delirium  or  epileptiform 
convulsions  often  preceded  by  headache,  giddiness,  and 
insomnia),  saturnine  arthralgia  (pains  around  joints),  blind- 
ness, and  other  sensory  affections.    Plumbism  is  also  a  causal 
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factor  of  gout,  renal  disease,  insanity,  and  other  diseased 
conditions. 

The  cause  of  pkimbism  may  be  (i.)  industrial,  as  in  per- 
sons handling  lead  compounds  (painters,  plumbers,  glaziers, 
&c.) ;  or  (ii.)  accidental,  as  from  the  drinking  of  lead-con- 
taminated water.    The  susceptibility  of  individuals  varies.^ 

One  of  the  most  important  diagnostic  features  of  plumbism 
is  the  'lead  line'  on  the  gums.  This  is  a  dark-blue  line, 
punctated  in  the  early  stages,  situated  just  behind  the  junc- 
tion of  the  teeth  and  gums.  It  is  caused  by  sulphuretted 
hydrogen  (arising  from  decomposition  of  food  particles  lodged 
between  the  teeth)  reacting  with  the  lead  compounds  deposited 
or  circulating  in  the  gums.  It  is  consequently  less  marked  in 
persons  who  keep  the  teeth  clean  than  in  those  who  do  not. 

Plumbi  Oxidum — litharge.  PbO. 

Prepared  by  heating  lead  well  above  its  melting  point  with  free  access 
of  air.  If  heated  just  to  melting  point, '  massicot,'  a  monoxide  of  a  lighter 
yellow  shade,  is  produced. 

Characters.— Vale  yellowish-red,  heavy  scales.  Almost 
insoluble  in  water,  but  readily  soluble  in  dilute  nitric  or 
acetic  acids.  On  exposure  to  air  it  gradually  absorbs  carbon 
dioxide  and  is  converted  into  the  carbonate. 

It  should  contain  no  copper,  iron,  carbonate,  or  other  impurity. 

Pharmacology. — Its  action  is  similar  to  that  of  the  car- 
bonate, but  it  is  not  used  medicinally.  It  is  employed  solely 
to  make  lead  plaster  and  other  lead  compounds. 

Plumbi  Carbonas — white  lead.    A  hydroxy-carbonate 

having  the  formula  2PbC03,Pb(0H),. 

'  May  be  prepared  by  the  interaction  of  lead,  water,  and  carbonic 
anhydride,  in  the  presence  of  vapours  of  acetic  acid.'  This  is  the  Dutch 
process.  It  gives  a  denser  product  than  other  methods  of  preparuag  the 
carbonate. 

Characters.— k  soft,  heavy  white  powder,  insoluble  in 
water. 

It  should  dissolve  completely  in  dilute  acetic  acid,  and  should  contain 
no  zinc,  calcium,  or  magnesium. 
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Pharmacology. — It  is  protective  and  mildly  castringent 
(more  astringent  than  other  metallic  carbonates)  when  applied 
externally.  Taken  internally  it  is  converted  into  the  chloride 
and  acts  like  other  soluble  lead  salts.  It  may  be  used  as  a 
dusting  powder  in  acute  or  subacute  skin  diseases  (weeping 
eczema,  &c.)  and  in  sweating  of  the  feet,  &c.,  but  it  is  used 
mainly  in  the  form  of  the  ointment. 

Unguentum  Plumbi  Carbonatis. — Consists  of  lead 
carbonate  1,  white  paraffin  ointment  9. 

Pharmacology . — ^It  is  used  as  a  sedative  and  mild 
astringent  ointment  in  various  forms  of  skin  disease. 

Plumbi  Acetas — sugar  of  lead.  Pb(C.,H30o),,,3H20. 

Prepared  by  dissolving  lead  oxide  or  carbonate  in  acetic  acid,  and 
crystallising. 

Characters. — Small  white,  prismatic  crystals,  or  crystal- 
line masses,  slightly  efflorescent,  with  an  acetous  odour  and 
a  sweet  astringent  taste.  Soluble  in  less  than  3  parts  of 
water  or  of  glycerin,  and  in  30  parts  of  alcohol.  Aqueous 
solutions  are  slightly  acid,  and  are  clear  or  have  only  a  slight 
milkiness,  which  disappears  on  the  addition  of  acetic  acid. 

Tlie  pharniacopd'ial  tests  show  that  it  is  practically  pure. 

The  acetous  odour  is  due  to  the  gradual  liberation  of  free  acetic  acid, 
the  salt  being  converted  into  a  basic  acetate.  '\Vlien  dissolved  in  water 
such  a  salt  produces  an  opalescent  solution,  which,  however,  becomes 
clear  on  the  addition  of  acetic  acid. 

Dose. — 1  to  5  grains. 

Pharmacologij. — It  has  a  pure  astringent  action  locally, 
and  is  solely  used  for  this  purpose.  Taken  by  the  mouth  it 
has  a  sweet  (hence  its  name  '  sugar  of  lead ')  astringent  taste, 
and  exerts  an  astringent  action  on  the  mouth,  pharynx, 
stomach,  and  intestine.  The  most  manifest  result  is  consti- 
pation. This  salt,  indeed,  is  one  of  the  most  powerful  con- 
stipating agents  we  possess.  It  is  sometimes  used  in  the 
treatment  of  severe  diarrhoea,  but  as  it  is  badly  borne  by 
many  people  and  tends  to  produce  colic,  it  should  be  used 
with  caution.    It  is  given  generally  as  the  pill  with  opium. 
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It  is  sometimes  used  as  an  injection  in  gonorrhoea,  and  has 
been  employed  as  an  eye-wash,  but  owing  to  the  fact  that  it 
tends  to  produce  opacities,  if  corneal  ulcers  are  present,  its 
use  has'been  abandoned. 

Unguentum  Plumbi  Acetatis.— Consists  of  lead 
acetate  1,  white  paraffin  ointment  24. 

Pharmacology.— astringent  ointment  used  in 
eczematous  eruptions  and  other  inflammatory  conditions 
of  the  skin  and  mucous  membranes.  ; , 

Pilula  Plumbi  cum  Opio. — Contains  lead  acetate  6, 
opium  1,  syrup  of  glucose  |. 
Dose. — 2  to  4  grains. 

P/iarwacoZof/?/.— A  powerful  intestinal  astringent.  The 
opium  stops  any  tendency  of  the  lead  acetate  to  gripe,  and 
also  aids  the  constipating  action  of  the  latter.  It  is  used 
only  in  severe  cases  of  diarrhoea. 

Suppositoria  Plumbi  Composita.— Each  suppository 
contains  lead  acetate  3  grains,  opium  1  grain. 

Pharmacology. — They  have  a  sedative  and  astringent 
action,  and  are  used  in  the  treatment  of  inflammatory 
conditions  of  the  lower  part  of  the  rectum. 

Liquor  Plumbi  Subacetatis  Fortis  — Goulard's  ex- 
tract. A  liquor  containing  about  17i  per  cent,  of  lead  in  the 
form  of  a  subacetate,  or  about  23  per  cent,  of  PbO,Pb(C2H30o).2- 

Prepared  by  boiling  lead  acetate  5  oz.  and  lead  oxide  3^  oz.  {i.e. 
nearly  molecular  proportions)  in  20  fl.  oz.  of  distilled  water,  maintaining 
this  volume  of  liquid  by  occasional  additions  of  distilled  water  ;  filter- 
ing ;  when  cold,  adding  sufificient  distilled  water  to  make  20  fl.  oz. 

Characters.— A  clear  colourless  liquid,  with  an  alkaline 
reaction  and  sweet  astringent  taste.  It  readily  absorbs  carbon 
dioxide  from  the  air  and  becomes  turbid,  owing  to  the  forma- 
tion of  the  carbonate.  With  mucilage  it  forms  an  opaque 
white  jelly. 

Specific  gravity,  1'275. 
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Liquor  Plumbi  Subacetatis  Dilutus  —  Goulard's 
lotion,  Goulard  water.  Contains  1  in  80  of  the  strong 
liquor. 

Strong   solution  of  lecad   subacetatd,  1 ;   alcohol,  1  ;  distilled 
water,  78. 

Pharmacology.  —  The  strong  solution  is  somewhat  irritant, 
both  on  account  of  its  alkaline  action  and  the  quantity  of  lead 
salt  it  contains.  In  a  diluted  form  it  is  astringent  and  seda- 
tive. It  is  a  most  valuable  preparation  for  the  treatment  of 
acute  inflammation  of  the  skin.  For  this  purpose  a  lotion 
containing  the  strong  liquor  diluted  with  20  or  30  times  its 
volume  of  distilled  water,  with  or  without  a  little  alcohol,  is 
repeatedly  applied.  This  strength  is  also  of  use  as  an  injec- 
tion for  discharging  mucous  surfaces  (gonorrhoea  &c.).  The 
official  dilute  solution  is  rather  weak.  It  has  been  used  to 
apply  to  the  eye,  but,  as  it  may  produce  corneal  opacity  if 
ulcers  are  present,  its  use  has  practically  been  abandoned. 

Glycerinum  Plumbi  Subacetatis. — A  strong  solution 
of  lead  subacetate  in  glycerin  and  water.  It  contains  approxi- 
mately 14  per  cent,  of  lead  as  subacetate. 

Pi'epared  in  a  similar  manner  to  the  strong  liqxior.  Lead  acetate, 
5  07..  ;  lead  oxide,  3^  oz. ;  glycerin,  20  oz. ;  distilled  water,  12  oz.,  are 
mixed  and  boiled  together  for  15  minutes  ;  filtered,  and  evaporated  below 
105-5°C.  to  323  oz. 

Specific  gravity,  1'48. 

It  is  used  almost  solely  for  making  the  ointment. 

Ung-uentum  Glycerini  Plumbi  Subacetatis. — Con- 
sists of  glycerin  of  lead  subacetate  1,  white  paraffin  oint- 
ment 5. 

Pharmacology. — It  is  a  sedative  and  astringent  oint- 
ment of  considerable  service  in  eczema  and  other  forms  of 
skin  disease.  Diluted  with  9  parts  of  vaseline,  it  is  a 
useful  application  for  follicular  conjunctivitis. 


Plumbi  lodidum — ^Pbl^.    See  page  81. 
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Emplastrum  Plumbi.— Consists  mcainly  of  lead  oleate. 

Prepared  by  gently  boiling  lead  oxide  1,  olive  oil  2,  distilled 
water  1,  on  a  steam  bath  for  4-5  hours,  stirring  constantly  and  addmg 
more  water  as  required.  The  water  is  necessary  for  the  interaction  to 
occur. 

Characters— k  light-yellow  mass,  solid  at  the  ordinary 
temperature  of  the  air,  but  becoming  soft  and  tenacious  when 
gently  warmed.  It  is  usually  sold  in  rolls  about  6  inches  in 
length  and  \  \h.  in  weight.  A  thin  layer  spread  on  caHco 
forms  the  common  '  sticking-plaster.' 

Most  other  plasters  are  made  h'om  lead  plaster  (see  page  22). 

Pharmacologtj.— It  has  no  important  pharmacological 
action.  It  is  used  merely  as  a  protective  for  small  wounds, 
&c.,  and  as  a  support  in  various  surgical  conditions. 


BISMUTH 

The  bismuth-ion  is  markedly  toxic  to  living  tissues,  but 
this  action  does  not  come  into  play  under  ordinary  conditions, 
because  the  simple  compounds  of  bismuth  are  practically 
insoluble  in  water,  and,  when  in  solution,  the  bismuth-ion  is 
only  slowly  absorbed.  After  continued  administration  of 
large  doses,  however,  distinct  symptoms  are  sometimes  pro- 
duced, the  first  of  which  is  often  slight  soreness  of  the  mouth 
and  salivation.  Various  other  symptoms — vomiting,  diar- 
rhcea,  albuminuria,  and  rarely  nervous  and  respiratory 
symptoms— occasionally  follow.  These  effects  have  been  pro- 
duced most  frequently  by  the  application  of  bismuth  compounds 
to  large  wounds.  The  acute  form  of  bismuth  poisoning 
described  in  older  text-books  is  almost  certainly  arsenical 
poisoning  due  to  contamination  of  the  bismuth  salt  with  some 
compound  of  arsenium. 

Bismuth  salts  in  solution  when  added  to  water  form  basic 
salts  insoluble  in  water.  The  official  carbonate,  nitrate,  and 
salicylate  are  basic  salts.  The  official  liquor  contains  bismuth 
probably  in  the  form  of  a  double  salt. 
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Bismuthi  Oxidum — BijO^. 

Prepared  by  boiling  bismiith  oxynitrahe  with  solution  of  sodium 
hydroxide,  washing  and  drying  ;  or  by  burning  bismuth  in  air. 

Characters. — A  pale  brownish -yellow  powder,  without 
taste  or  odour.  Insoluble  in  water,  but  soluble  in  nitric  acid 
diluted  with  half  its  bulk  of  water. 

It  remains  unchanged  wiien  heated  in  air.  It  should  contain  no 
arsenic,  selenium,  tellurium,  or  other  impurity.  The  quantitative  test 
shows  that  it  is  pure.  Commercial  samples,  however,  often  contain 
traces  of  the  oxynitrate. 

Dose. — 5  to  20  grains. 

PJiarmacologij. — Its  action  and  uses  are  the  same  as 
those  of  the  carbonate,  which  is  much  more  frequently  used. 
The  oxide,  owing  to  its  colour,  makes  a  somewhat  pleasanter 
ointment. 

Bismuthi  Carbonas — bismuth  oxycarbonate. 
(BiO.,C03)„H,0. 

Prepared  by  adding  a  solution  of  bismuth  nitrate  to  a  solution  of 
anmionium  carbonate,  washing  and  carefully  drying  the  precipitate. 

Characters.— A  white  or  yellowish-white  powder,  without 
taste  or  odour.  Insoluble  in  water,  soluble  with  effervescence 
in  nitric  acid  diluted  with  half  its  bulk  of  water. 

It  should  contain  not  more  tlian  traces  of  nitrates  and  no  arsenic, 
selenium,  tellurium,  or  other  impurity.  The  official  quantitative  test 
shows  that  it  is  practicallj'  pure. 

Dose.— 5  to  20  grains. 

Pharmacology. — Applied  externally  it  is  almost  solely 
protective.  Taken  by  the  mouth  it  acts,  in  the  stomach,  as 
an  antacid  and  sedative ;  in  the  intestines  as  a  mild  astringent. 
It  is  not  absorbed  to  any  appreciable  extent.  It  is  converted 
in  the  stomach  into  the  oxychloride,  and  in  the  intestines 
into  the  sulphide,  and  is  excreted  mainly  as  such.  Conse- 
quently, it  gives  the  fgeces  a  blackish  colour. 

It  is  used  largely  in  acute  gastritis,  gastric  ulcer,  and 
other  gastric  diseases,  often  combined  with  sodium  bicarbonate. 
It  is  a  useful  adjuvant  to  other  medicines  in  the  treatment  of 
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diarrhoea,  but  for  other  purposes  the  subnitrate  is  commonly 
preferred. 

Trochiscus  Bismuthi  Compositus.— Each  lozenge 
contains  bismuth  oxycarbonate  2  grains,  heavy  magnesium 
carbonate  2  grains,  precipitated  calcium  carbonate  4  grains. 
Eose  basis. 

Pharmacology.— It  is  a  useful  antacid  in  a  convenient 
form. 

Bismuthi  Subnitras  —bismuth  oxynitrate. 
BiON03,H,0. 

Prepared  by  throwing  bismuth  nitrate,  obtained  by  dissolving  bismuth 
in  nitric  acid,  into  a  large  volume  of  water,  washing  and  carefully  drying 
the  precipitate. 

Bi(N03)3  +  H„0  =  BiONOg  +  2HNO3. 

Characters— A.  heavy  white  micro-crystalline  powder, 
without  odour  and  practically  without  taste.  Insoluble  in 
water,  but  soluble  in  nitric  acid.  On  standmg  in  water  it 
decomposes  gradually  into  nitric  acid  and  a  more  basic  salt. 
Owmg  to  this  decomposition  it  is  inadvisable  to  prescribe 
bismuth  oxynitrate  with  carbonates. 

A  number  of  basic  nitrates  of  bismuth  have  been  prepared.  ^  The 
compound  formed  appears  to  be  quite  definite  so  long  as  the  conditions 
are  maintained— i.e.  so  long  as  the  supernatant  fluid  contains  the  same 
amoimt  of  nitric  acid. 

It  should  contain  not  more  than  traces  of  carbonates,  and  no  other 

impurity. 

Dose. — 5  to  20  grains. 

Pharmacologij. —A-p-glied  externally  it  is  protective,  and, 
to  moist  surfaces,  slightly  antiseptic,  owing  to  its  slight  de- 
composition. When  taken  by  the  mouth  its  action  is  the 
same  as  that  of  the  carbonate,  except  that  it  is  not  antacid, 
and  it  is  somewhat  more  astringent. 

It  is  used  externally  as  a  lotion  and  ointment  in  acute 
skin  diseases,  as  a  substitute  (not  a  good  one)  for  iodoform  in 
the  treatment  of  wounds,  and  as  a  basis  of  snuffs  for  nasal 
catarrh.  A  mixture  with  water  (1  in  10)  is  employed  as  an 
injection  for  gonorrhoea. 
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It  is  taken  internally  for  the  same  conditions  as  the  car- 
bonate. It  is  generally  believed  to  be  somewhat  more 
efdcacioiis,  especially  in  diarrhcea. 

Liquor  Bismuthi  et  Ammonii  Citras. — Contains 
the  equivalent  of  5  per  cent,  of  bismuth  oxide  as  a  complex 
compound. 

Bismnth  citrate  is  first  prepared  and  is  dissolved  in  a  just  sufficient 
amount  of  solution  of  ammonia.  This  is  then  diluted  to  the  proper 
bulk. 

Characters.  —  A  colourless  solution  with  a  slightly 
metallic  taste  ;  slightly  alkalme  ;  freely  miscible  with  water. 

The  liquors  of  different  firms  vary  somewhat.  Six  different  specimens 
examined  by  the  author  reacted  in  varying  degree  to  sodium  bicarbonate. 
In  one  a  white  precipitate  immediately  formed  ;  in  four  others  a  greater 
or  less  precipitate  fornaed  at  varying  intervals ;  in  one  the  solution 
remained  clear  more  tlian  a  week.  The  variability  is  probably  due  to  an 
insufficiency  of  citrate  in  the  official  formula. 

Dose. — ^  to  1  fluid  drachm. 

Pharmacology.— It  is  converted  into  oxychloride  in  the 
stomach,  and  its  action  is  consequently  very  similar  to  that 
of  the  other  preparations  of  bismuth. 

Bismuthi  Salicylas— bismuth  oxysalicylate. 
C,H,-OH-COOBiO. 

Prepared  by  adding  a  solution  of  bismuth  nitrate  to  a  solution  of 
sodium  salicylate,  washing  and  carefully  drying  the  precipitate. 

Characters. — A  white  or  nearly  white  amorphous  powder 
(it  has  been  obtained  crystalline),  without  odour,  and  prac- 
tically without  taste.  Insoluble  in  water,  but  gradually  dis- 
sociating in  it,  yielding  free  salicylic  acid  and  a  more  basic 
salt. 

On  this  account  it  is  difficult  to  obtain  pure,  and  commercial  samples 
commonly  contain  traces  of  free  acid.  It  should  contain  not  more  than 
traces  of  nitrates,  and  no  other  impurity. 

Dose. — 5  to  20  grains. 

Pharmacology . — Externally  it  is  protective,  and  to  moist 
surfaces  slightly  antiseptic  owing  to  the  liberation  of  a  small 
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quantity  of  free  salicylic  acid.  In  the  stomach  it  is  wholly 
decomposed,  if  free  acid  is  present,  into  salicylic  acid  and 
bismuth  oxychloride,  and  its  further  action  is  that  of  these 
two  compounds.  If  acid  is  not  present,  it  is  decomposed  to  a 
less  extent. 

It  is  a  mild  gastric  antiseptic,  but  is  used  chiefly  as  an  in- 
testinal antiseptic.  In  most  cases  it  can  only  act  as  such  in 
the  upper  part  of  the  intestine,  owing  to  the  rapid  absorption 
of  the  salicylic  acid  (or,  as  this  becomes  neutralised,  the 
sodium  salicylate)  formed, 

OEEIUM 
Only  one  salt  of  cerium  is  official. 

Cerii  Oxalas— Ce(C2O,)3,10H2O. 

Pi'epared  by  adding  an  aqueous  solution  of  an  oxalate  to  an  aqueous 
solution  of  a  cerium  salt,  washing,  and  drying.  It  usually  contains 
lanthanum  and  didymium  oxalates.  These  metals  occur  in  the  cerite  from 
which  cerium  is  obtained. 

Characters.  — A  ^hite  or  almost  white  granular  powder, 
without  taste  or  odour.  Insoluble  in  water  ;  dissolved  by 
boiling  hydrochloric  acid. 

On  incineration  it  yields  a  yellowish  to  reddish-brown  powder  which, 
if  dissolved  in  boiling  hydrochloric  acid  and  potassium  sulphate  added, 
forms  a  white  crystalline  precipitate.  (The  formation  of  insoluble  double 
sulphates  is  characteristic  of  some  of  the  rare  metals  of  the  earths.)  It 
should  contain  no  impurity  beyond  those  specified. 

Dose. — 2  to  10  grains. 

Pharmacology. — It  was  introduced  as  a  remedy  for  the 
vomiting  of  pregnancy,  and,  if  frequently  administered  in  full 
pharmacopoeial  doses,  appears  to  be  beneficial  in  some  cases  ; 
but  it  often  fails  to  alleviate  the  distress,  and  is  comparatively 
little  used  at  the  present  time. 

CHEOMIUM 

Chromium-ions  have  a  similar   action  to  other  heavy 
metal  ions.     Only  two  compounds  containing  chromium  are 
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official,  and  in  both  it  forms  part  of  the  acidic  radical.  Both 
compounds  have  been  described  elsewhere. 

Acidum  Chromicum  (see  page  65). 

Potassii  Bichromas  (see  page  118). 

MANGANESE 

The  only  official  compound  containing  manganese  is 
potassium  permanganate,  in  which  the  manganese  occurs  in 
the  acidic  radical.  This  is  decomposed  in  the  stomach,  form- 
ing a  salt  of  manganese,  so  that  its  further  action"  m&y  be 
attributed  to  the  manganese-ions.  These  are  believed  to  ^I-aj 
a  similar  part  to  iron-ions  in  improving  the  blood  of 
antemia,  but  the  evidence  is  not  convincing. 

Potassii  Permanganas  (see  page  119). 

IRON 

The  most  important  actions  of  the  compounds  of  iron  are 
(i.)  an  astringent  action  ;  (ii.)  a  hasmatinic  (blood-improving) 
action.  The  former  is  a  purely  local,  the  latter  a  general 
effect.  Only  those  iron  compounds  which  are  capable  of 
giving  the  characteristic  reactions  of  iron  (i.e.  which  contain 
in  solution  iron-ions)  are  able  to  act  as  astringents,  and  of 
these  the  soluble  ferric  salts  are  the  most  powerful  and  the 
only  ones  employed  for  this  purpose  in  therapeutics.  Com- 
pounds of  iron  which  do  not  give  in  solution  the  tests  for 
iron  {i.e.  which  do  not  contain  iron  in  an  ionised  form),  as 
some  double  compounds  and  some  complex  organic  compounds, 
are  not  astringent ;  they  do  not  precipitate  albumen. 

But  all  iron  compounds,  whether  they  contain  iron  in  an 
ionised  form  or  not,  are  probably  able  to  act  as  hasmatinics, 
except  a  few  which  contain  poisonous  anions.  In  health,  this 
hfematinic  action  is  not  evident ;  it  is  seen  only  in  cases 
where  there  is  a  deficiency  of  haemoglobin  in  the  blood,  and 
is  best  marked  in  chlorosis.   In  this  condition  iron  compounds 
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are  the  staple  remedies,  and  most  of  the  preparations  of  iron 
in  the  Pharmacopoeia  are  employed  for  the  purpose.  Besides 
these,  nmnerous  other  compounds  (substances  obtained  from 
blood',  liver,  eggs,  so-called  albuminates,  &c.)  containing  un- 
ionised iron.  -Ave  employed.  The  value  of  these  and  all  the 
preparations  of  iron  used  for  this  purpose  is  dependent,  not 
so  much  on  the  percentage  of  iron  they  contain,  as  on  the 
amount  which  is  assimilated.  On  this  point— the  assimila- 
tion of  iron— there  is  some  difference  of  opinion.  It  was  said 
that  inorganic  preparations  of  iron  were  not  absorbed,  but,  as 
it  has  been  proved  by  both  quantitative  and  microscopical  in- 
vestigation that  they  are,  this  point  is  now  universally  con- 
ceded. It  is  stated,  however,  that  inorganic  forms  of  iron  are 
not  assimilated,  that  they  do  not  help  to  form  ha3moglobin,  but 
act  by  stimulating  the  blood-forming  organs,  or  in  some  other 
way.  This  theory  is  not  supported  by  the  experimental 
evidence  at  present  available,  or  by  clinical  observations. 
It  is  even  doubtful  if  the  so-called  organic  forms  of  iron 
(derivatives  of  h£emoglobin,  &c.)  are  much  more  easily  assimi- 
lated in  disease  than  the  simpler  inorganic  forms.  They  do, 
however,  possess  some  advantages  (less  marked  local  action, 
therefore  less  tendency  to  derange  digestion,  greater  propor- 
tionate assimilability,  &c.)  over  the  latter;  but  none  are 
official  in  the  Pharmacopceia,  and  consequently  they  need  no 
consideration  here. 

The  assimilation  of  iron  by  the  body  is  very  slow.  Although 
the  blood  of  an  adult  contains  only  about  3  grammes  (46 
grains)  of  iron  combined  in  the  form  of  hasmoglobin,  it  usually 
takes  many  weeks'  administration  of  iron  compounds  to  brmg 
back  a  chlorotic  patient  to  health.  A  great  part  of  the 
iron  administered  is  not  absorbed,  and,  of  the  portion  absorbed, 
part  is  excreted  without  taking  part  in  any  vital  change.  The 
changes  undergone  by  iron  during  assimilation  are  largely 
unknown ;  there  is  even  a  difference  of  opinion  regarding  the 
changes  occurring  previous  to  absorption.  As,  however,  iron 
can  be  detected  in  the  epithelium  and  the  lymph  cells  of  the 
duodenum,  in  the  mesenteric  glands,  spleen,  and  liver,  by  the 
ordinary  tests,  it  is  evident  that  the  iron  present  in  these  cells 


166 


MATERIA  MEDICA 


and  tissues  is  in  the  ionic  form  as  in  solutions  of  the  simple 
inorganic  salts. 

The  course  of  absorption  is  from  the  duodenum  mainly 
through  the  lymph  channels  into  the  blood.  It  is  taken  up 
by  the  spleen  and  the  liver,  and  in  the  latter  organ  it  pro- 
bably undergoes  the  initial  changes  of  its  metabolism.  It  is 
excreted  in  part  by  the  kidney,  and  may  be  detected  by  micro- 
chemical  methods  in  the  renal  cells  ;  but  the  greater  part  is 
excreted  by  the  large  intestine.  This  latter  portion  and  any 
of  the  iron  compound  not  absorbed  by  the  intestine  are  con- 
verted into  iron  sulphide  and  excreted  in  the  ffeces.  The 
faeces  therefore  when  passed  have  a  dark,  almost  black,  colour. 

The  chief  use  of  the  compounds  of  iron  is  in  antemia. 
Nearly  all  the  preparations  of  iron  are  used  mainly  for  this 
purpose,  and  one  preparation  possesses  comparatively  little 
advantage  over  any  other.  The  most  important  difference  is 
connected  with  their  local  effect  upon  the  alimentary  tract ; 
some  producing  gastric  and  even  intestinal  catarrh  when 
repeatedly  administered.  In  general  it  may  be  said  that  pre- 
parations of  iron  are  of  value  in  all  anaemic  conditions  what- 
ever the  cause,  providing  that  the  cause  has  been  removed. 
In  anaemia  due  to  continued  discharges,  insufficient  nutrition, 
the  presence  of  toxaemic  conditions  (syphilis,  malaria,  &c.), 
the  administration  of  iron  as  a  haematinic  is  of  little  value  so 
long  as  the  primary  disease  lasts.  The  best  results  are  seen 
in  chlorosis.  In  pernicious  anaemia  iron  compounds  are  of 
little  value. 

The  official  compounds  of  iron  may  be  classified  into  (i.)  the  metal  and 
rediiced  iron  ;  [ii.)  ferrous  salts,  containing  both  soluble  and  insoluble 
compounds  ;  (iii.)  ferric  salts,  official  as  liquors ;  (iv.)  a  mixed  class  including 
iron  phosphate  and  arsenate,  which  contain  both  ferrous  and  ferric 
forms  ;  (v.)  scale  preparations,  consisting  of  complex  compounds  in  which 
the  iron  is  present  wholly  or  mostly  in  the  ferric  state. 

All  tJie  official  compounds  and  preparations  are  made  directly  or 
indirectly  from  the  metal.  Made  directly  from  the  metal  are  Vinum 
Perri,  Syrupus  Ferri  Phosphatis,  Syrupus  Ferri  Phosphatis  cum  Quinina 
et  Strychnina,  Syrupus  Ferri  lodidi,  Ferri  Sulphas  (from  which  all  other 
ferrous  compomids,  except  the  preparations  just  named,  are  made),  Liquor 
Ferri  Perchloridi  Fortis,  and  Liquor  Ferri  Pernitratis.  Liquor  Ferri 
Acetatis  and  Liquor  Ferri  Persulphatis  are  made  from  ferrous  sulphate. 
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Ferrum.—' Annealed  iron  wire  having  a  diameter  of 
about  0-005  inch  (0-1  millimetre),  or  wrought  iron  nails,  free 
from  oxide.' 

Vinum  Ferri— Sherry  containing  about  0*2  per  cent, 
of  iron  in  the  form  of  organic  salts.  . 

Prepared  by  nearly  immersing  iron  wire  1  oz.  in  sherry  20  fl.  oz. 
in  a  closed  vessel,  frequently  shaking,  and  occasionally  removing  the 
stopper,  and,  after  thirty  days,  filtering. 

The  iron  is  partially  dissolved  by  the  organic  acids  (tartaric 
and  mahc)  and  acid  salts  present  in  sherry.  Solution  is  aided  by  the 
unsubmerged  part  becoming  more  or  less  oxidised.  The  strength  of 
the  preparation  is  somewhat  variable,  owing  to  the  variable  composi- 
tion of  sherry. 

Dose. — 1  to  4  fluid  drachms. 

Pharmacology.— It  is  a  very  mild  preparation,  and  is 
comparatively  little  used.  It  is  usually  taken  readily 
by  children. 

Ferrum  Redactum  —  reduced  iron.  A  mixture  of 
metallic  iron  and  oxide  of  iron.  It  should  contain  at  least 
75  per  cent,  of  metallic  iron. 

Prepared  by  reducing  ferric  hydroxide  by  means  of  dry  hydrogen. 
The  hydroxide  is  heated  to  redness  in  a  tube  and  the  hydrogen  is  passed 
over  it  until  aqueous  vapour  ceases  to  be  formed.  The  tube  is  then 
allowed  to  cool,  the  stream  of  hydrogen  being  meanwhile  continued. 

Characters. — A  greyish-black  gritty  powder  without  taste 
or  odour.  Insoluble  in  water,  but  dissolving  in  hydrochloric 
acid  with  the  evolution  of  hydrogen.  It  is  attracted  by  a 
magnet,  and  if  firmly  rubbed  in  a  mortar  leaves  metallic 
streaks. 

It  should  contain  no  sulphide.  The  solution  in  hydrochloric  acid 
gives,  with  solution  of  potassium  ferrocyanide,  a  light-blue  precipitate, 
showing  that  the  iron  in  solution  is  mainly  in  the  ferrous  state.  A  quan- 
titative test,  somewhat  unsatisfactory,  is  given  in  the  Pharmacopoeia  to 
show  that  the  amoimt  of  metal  present  is  at  least  75  per  cent.  It  is 
sometimes  less,  but  often  much  more  than  this. 

Do.se.    1  to  5  grains. 

Pharmacology.— It  has  a  gritty  feel  in  the  mouth  ;  in  the 
stomach  it  is  converted  into  the  chloride,  mainly  ferrous 
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chloride.  It  is  a  mild  preparation,  and  is  used  largely  in  the 
treatment  of  anaemia.  It  may  be  given  as  a  powder  or 
sprinkled  on  bread  and  butter,  but  is  best  administered  in 
pills  or  pastilles. 

Trochiscus  Ferri  Redacti.— Each  lozenge  contains 
1  grain  of  reduced  iron.    Simple  basis. 

Pharmacology. ~li  is  simply  a  means  of  administering 
reduced  iron.  The  grittiness  of  most  lozenges  is  objec- 
tionable to  many  people. 

Ferri  Carbonas  Saccharatus. — '  Ferrous  oxycar- 
bonate,  xF&CO.^,  ?/Fe(OH).^,  more  or  less  oxidised,  mixed  with 
sugar;  the  ferrous  salt,  if  reckoned  as  carbonate,  FeCOy, 
forming  about  one-third  of  the  mixture.' 

Ferrous  carbonate  is  an  unstable  salt,  especially  in  the 
presence  of  moisture.  When  exposed  to  the  air  it  is  con- 
verted into  the  oxide.  This  change  is  retarded  if  the  mass  is 
intimately  mixed  with  sugar. 

Prepared  by  adding  a  dilute  solution  of  ferrous  sulphate  (2  oz.  in 
^  gallon  boiling  distilled  water)  to  a  dilute  solution  of  ammonium  car- 
bonate (l:f  oz.  in  i  gallon  boiling  distilled  water),  with  brisk  stirring, 
covering  and  allowing  to  stand  for  24  hours,  washing  by  decantation, 
discharging  excess  of  water  by  pressing  in  calico,  mixing  with  sugar  (1  oz.), 
and  dr\  ing  at  a  temperature  not  exceeding  100°C. 

Characters. — A  brownish-grey  amorphous  powder  or  small 
lumps,  without  odour,  but  with  a  slight  sweet  chalybeate 
taste.  Insoluble  in  water,  but  dissolving,  with  effervescence, 
in  hydrochloric  acid. 

It  should  contain  only  traces  of  sulphates. 
Do.se. — 10  to  30  grains. 

Pharmacology. — It  is  a  mild  preparation  of  iron.  In 
the  stomach  it  is  converted  into  the  chloride.  It  is  given 
for  anfemia,  usually  as  a  powder.  The  maximal  official  dose 
is  unnecessarily  large. 

Two  other  preparations  contain  iron  in  the  form  of  the 
carbonate — viz.  Pilula  Ferri  and  Mistura  Ferri  Composita. 
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Mistura  Ferri  Composita — Griffith's  Mixture.  An 
olive-green  mixture  containing  nearly  2  grains  of  ferrous 
carbonate  (FeCO,)  in  1  fluid  ounce.  The  ferrous  carbonate 
is  produced  by  the  interaction  of  ferrous  sulphate  and  potas- 
sium carbonate.  The  mixture  also  contains  myrrh,  sugar, 
spirit  of  nutmeg,  and  is  made  up  with  rose  water. 

Ferrous  sulphate,  25  gr. ;  potassium  carbonate,  30  gr. ;  myrrh,  60  gr. ; 
sugar,  60  gr. ;  spirit  of  mitmeg,  50  minims  ;  rose  water,  10  fi.  oz. 

The  ferrous  carbonate  first  formed  gradually  decomposes,  and  if  kept 
some  time  the  mixture  assmnes  a  brown  colour,  owing  to  the  formation 
of  ferric  hydroxide. 

Dose. — h  to  1  fluid  ounce. 

Pharmacology. — Its  action  is  mainly  that  of  ferrous 
carbonate.  The  myrrh  and  spirit  of  nutmeg  are  aromatic 
and  carminative,  and  the  myrrh  and  sugar  hinder  the  de- 
composition of  the  ferrous  carbonate.  It  has  a  somewhat 
unpleasant  taste,  but  it  is  a  mild  and  efficacious  remedy  as 
far  as  the  treatment  of  anaemia  is  concerned. 

Pilula  Ferri. — A  pill  containing  1  grain  of  ferrous 
carbonate  in  5  grains  of  mass.  The  ferrous  carbonate  is 
produced  by  the  double  decomposition  of  ferrous  sulphate 
and  sodium  carbonate. 

Exsiccated  ferrous  sulphate,  150  ;  exsiccated  sodium  carbonate,  95  ; 
gum  acacia,  50 ;  tragacanth,  15  ;  syrup,  150  ;  glycerin,  10  ;  distilled 
water,  20. 

Dried  ferrous  sulphate  and  sodium  carbonate  are  used  because  the 
ordinary  crystalline  substances  contain  a  considerable  amo\mt  of  water  of 
crystallisation  which  would  be  set  free  after  the  interaction  had  occurred, 
and  would  make  the  mass  too  diffluent  for  making  into  pills. 

This  pill  is  the  official  representative  of  Bland's  Pills.  Unless  coated 
it  is  liable  to  become  too  hard  by  keeping. 

Dose. — 5  to  15  grains. 

Pharmacology. — That  of  ferrous  carbonate.  It  is  the 
preparation  most  commonly  used  in  the  treatment  of  chlorosis. 
The  pills  should  be  freshly  made. 

Ferri  Sulphas — Ferrous  sulphate.  FeSO,„7H20. 
Prepared  by  dissolving  iron  in  dilute  sulphuric  acid,  and  crystallising. 
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Characters.— 'Pale  bluish -green  crystals,  without  odour, 
but  with  an  astringent  chalybeate  taste.  Soluble  in  less  than 
2  parts  of  water  ;  insoluble  in  alcohol. 

Its  aqueous  solutions  should  be  clear  (absence  of  oxyeulphate).  It 
should  contain  no  ferric  compound  or  other  impurity. 

Dose. — 1  to  5  grains. 

Pharmacology. — It  is  somewhat  astringent  when  applied 
externally,  but  is  not  used  for  this  purpose.  In  a  crude  form 
it  has  been  employed  as  a  disinfectant  (for  faeces,  &c.),  but  it 
has  only  a  very  mild  disinfectant  action.  It  is  a  more  power- 
ful deodorant,  as  it  combines  with  the  hydrogen  sulphide 
produced  during  putrefaction.  When  taken  by  the  mouth  it 
has  a  mild  astringent  and  marked  chalybeate  taste.  It  has  a 
mild  astringent  action  on  the  stomach,  but  very  little  astrin- 
gent action  on  the  intestine  ;  in  full  pharmacopceial  doses  it 
may,  if  repeatedly  administered,  cause  sHght  diarrhoea. 
Part  is  absorbed,  and  acts  like  other  iron  compounds.  The 
portion  unabsorbed  is  converted  into  sulphide,  possibly  under 
some  conditions  into  tannate,  and  is  excreted  in  the  faeces. 

It  is  used  chiefly,  especially  in  combination  with  magne- 
sium sulphate,  in  the  treatment  of  anaemia. 

Ferri  Sulphas  Exsiccatus. — Consists  of  FeS0^,H20 
(at  least  92-5  per  cent.)  and  a  little  ferric  oxysulphate, 
which  is  produced  during  the  drying  of  the  salt. 

Prepared  by  heating  ferrous  sulphate  until  aqueous  vapours  cease 
to  be  given  off.    The  yield  is  about  60  per  cent. 

Characters. — A  whitish  powder,  with  an  astringent 
ferruginous  taste.    Slowly  soluble  in  5  parts  of  water. 
Dose. — ^  to  3  grains. 

Pharmacologtj. — Apart  from  its  slight  affinity  for 
water,  its  action  is  the  same  as  that  of  ordinary  ferrous 
sulphate.  It  is  intended  to  be  administered  in  the  form 
of  pills. 

Pilula  Aloes  et  Ferri. — A  pill  containing  exsic- 
cated ferrous  sulphate  1,  and  Barbados  aloes  2,  in  9 
of  mass  (see  page  408). 
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Pharmacology. —The  ferrous  sulphcate,  besides 
acting  like  other  compounds  of  iron,  appears  to  aid 
the  purgative  effect  of  the  aloes.  It  is  a  useful  purga- 
tive pill  in  the  treatment  of  anEemia. 

Syrupus  Ferri  lodidi. — An  almost  colourless  syrup, 
containing  1  grain  of  ferrous  iodide  in  11  minims. 

Prepared  by  digesting  iodine  and  excess  of  iron  wire  with  water, 
heating,  and  filtering  while  hot  into  a  syrup  previously  prepared. 

Ferrous  iodide  is  unstable.  It  decomposes  into  ferric  oxyiodide  and 
free  iodine.  It  is,  however,  fau'ly  stable  in  the  form  of  a  syrup,  as  sugar 
retards  the  decomposition. 

Dose. — to  1  fluid  drachm. 

Pharmacology— It  has  the  action  of  iron  and  of  iodides. 
The  amount  of  iodide  which  can  be  given  by  this  preparation, 
however,  is  relatively  small.  It  is  used  in  the  treatment  of 
tubercular  conditions  (so-called  scrofula)  and  in  certain 
chronic  rheumatic  affections. 

Ferri  Phosphas.—' A  powder  containing  not  less  than 
47  per  cent,  of  hydrous  ferrous  phosphate,  Fe3(P04)2,8H20, 
with  ferric  phosphate  and  some  iron  oxide.' 

Prepared  by  adding  a  solution  of  sodium  phosphate  to  a  solution 
of  ferrous  sulphate,  sodium  bicarbonate  being  added  subsequently  to 
neutrahse  the  sulphuric  acid  produced  by  the  reaction.  The  precipitate 
is  washed  with  hot  distilled  water  until  free  from  sulphates,  afterwards 
dried  at  a  temperature  not  exceeding  49°C.  The  ferrous  phosphate  first 
formed  midergoes  partial  oxidation  during  the  processes  of  washing  and 
drying. 

Characters —A  slate-blue  amorphous  powder,  without 
taste  or  odour.  Insoluble  in  water  or  alcohol;  soluble  in 
hydrochloric  acid. 

It  should  contain  no  arsenic  or  other  impurity. 

Dose. — 5  to  10  grains. 

Pharmacology.— It  has  a  mild  iron  action ;  the  phosphate 
portion  of  the  molecule  has  no  important  influence.  It  may 
be  used  in  the  treatment  of  anaemia,  but  it  is  not  frequently 
administered. 
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Two  s.yrups  contain  ferrous  phosphate.  Both  are  prepared 
from  iron  wire  directly. 

Syrupus  Ferri  Phosphatis. — A  syrup  containing  the 
equivalent  of  1  grain  of  anhydrouS'  ferrous  phosphate  in 
1  fluid  drachm. 

Prepared  by  dissolving  iron  wire  in  excess  of  phosphoric  acid,  and 
filtering  into  a  syrup  previously  made. 

Dose. — ^  to  1  fluid  drachm. 

Pharmacology. — That  of  a  mild  iron  compound.  It  is  a 
pleasant  preparation  to  take,  and  is  given,  mostly  to  chil- 
dren, for  rickets  and  for  tubercular  and  anfemic  conditions. 

Syrupus  Ferri  Phosphatis  cum  Quinina  et 
Strychnina. — A  syrup  containing  the  equivalent  of  1  grain 
of  anhydrous  ferrous  phosphate,  ^  grain  of  quinine  sulphate, 
and  -jjV  grain  of  strychnine  in  1  fluid  drachm. 

Prepared  in  a  similar  manner  to  tlio  Syrup  of  Ferrous  Phosphate,  the 
(juinine  sulphate  and  stryclminc  being  added  to  the  solution  of  iron 
phosphate  previous  to  filtering  into  the  syrup. 

It  is  the  ofiicial  representative  of  Easton's  Syrup. 

Dose. — 4-  to  1  fluid  drachm. 

Pharmacology. — It  combines  the  action  of  iron  with  the 
bitter  action  of  quinine  and  the  bitter  and  tonic  actions  of 
strychnine.  The  phosphate  of  iron  plays  a  subsidiary  part ; 
the  mam  action  is  that  of  strychnine.  It  is  used  as  a  tonic 
during  convalescence,  in  so-called  debility,  in  nervous  depres- 
sion, and  other  nervous  conditions. 

Ferri  Arsenas. — '  Ferrous  arsenate,  Fe3(As04)2,6H.,0, 
with  ferric  arsenate  and  some  iron  oxide.'  It  should  contain 
the  equivalent  of  10  per  cent,  of  anhydrous  ferrous  arsenate. 

Prepared  in  a  similar  manner  to  phosphate  of  iron,  substituting  sodium 
arsenate  for  sodium  phosphate. 

Characters.— A   greenish  amorphous  powder,  without 

odour  or  taste.    Insoluble  in  water  or  alcohol ;  soluble  in 

hydrochloric  acid. 

It  should  contain  no  sulphates.  The  ofiicial  quantitative  test  shows 
that  it  contains  nearly  12h  per  cent,  of  hydrous  (or  10  per  cent,  an- 
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hydrous)  ferrous  arsenate.    The  test  is  practicaUy  useless,  as  it  is  not  the 
amount  of  ferrous  salt,  but  the  quiintity  of  arsenate,  which  is  required. 

Dose.— tV  to  i  gTain. 

Pharmacology.— Its  action  is  almost  solely  that  of  an 
arsenate  (see  page  200). 

The  following  preparations  contain  iron  wholly  in  the 
ferric  condition  : — 

Liquor  Ferri  Perchloridi  Fortis.-  A  liquor  con- 
taining, as  ferric  chloride,  the  equivalent  of  22-5  grammes  of 
iron  in  100  c.c. 

Prepared  by  dissolving  iron  wire  in  slightly  diluted  hydrochloric 
acid  and  oxidising  the  ferrous  chloride  to  ferric  chloride  by  means  of  nitric 
acid.  The  fluid  is  then  heated  until  no  more  nitrous  fumes  escape,  and 
finally  made  up  to  the  proper  bulk. 

Characters.— A.  dark  reddish-brown  liquid  with  a  powerful 
astringent  chalybeate  taste  and  an  acid  reaction.  Miscible 
with  alcohol  or  water. 

Fharmacology. — It  is  jDOwerfully  astringent.  When  ap- 
phed  to  bleeding  surfaces  it  coagulates  the  blood  and  con- 
stringes  the  tissues.  If  the  wound  is  deep  and  full  of  blood, 
coagulation  of  the  blood  will  be  the  only  practical  effect.  To 
stop  the  bleeding  efficiently  it  is  necessary  to  cleanse  the 
wound  and  apply  the  perchloride  solution  to  the  bleeding 
points.  This  action  is  known  as  a  local  hremostatic  or  a 
styptic  action.  Like  other  astringents  it  produces  severe 
smarting  pam. 

It  is  used  mainly  for  stopping  bleeding  from  superficial 
wounds,  leech  bites,  &c.,  and  bleeding  in  easily  accessible 
cavities.  It  may  be  used  in  epistaxis  (bleeding  from  the 
nose)  when  other  remedies  fail,  the  nose  being  packed  with 
narrow  strips  of  lint  dipped  in  a  diluted  (1  in  8)  solution. 
The  application  is  somewhat  painful,  on  account  of  the  irri- 
tating action  of  the  perchloride  solution.  It  has  also  been 
used  to  stop  bleeding  from  the  uterus  after  child-birth  (post- 
partum haemorrhage),  but  as  the  coagula  formed  have  in 
some  cases  been  absorbed  through  the  uterine  sinuses  into 
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the  circulation,  and'  have  produced  death,  it  is  a  dangerous 
remedy  to  employ.  The  same  remark  applies  to  the  treat- 
ment of  aneurism  by  injecting  ferric  chloride  solution  into 
the  aneurismal  sac ;  and,  although  to  a  less  extent,  to  the 
injection  of  this  solution  into  ntevi,  varicose  veins,  piles,  &c. 

Liquor  Ferri  Perchloridi. — A  liquor  made  by  dilut- 
ing the  strong  solution  of  ferric  chloride  with  three  times 
its  volume  of  distilled  water. 

Dose.— 5  to  15  minims. 

Tinctura  Ferri  Perchloridi. — Consists  of  strong 
solution  of  ferric  chloride,  1 ;  alcohol  (90  per  cent.),  1 ; 
distilled  water,  2,  by  volume.  It  has,  therefore,  the  same 
composition  as  the  liquor,  except  that  it  contains  a  quarter 
its  volume  of  alcohol  in  place  of  water. 

It  was  thought  that  alcohol  prevented  the  decomposition  of  the 
chloride  into  oxychloride.  This  is  not  the  case ;  consequently  this 
preparation  is  superfluous. 

Dose. — 5  to  15  minims. 

Pharmacology. — The  action  of  both  these  preparations 
is  practically  the  same.  Externally  their  action  is  similar 
to  that  of  the  strong  liquor,  but  correspondingly  weaker. 
"When  taken  by  the  mouth,  they  have  a  strong  astringent 
chalybeate  taste.  They  exert  an  astringent  action  on  the 
pharynx  during  the  act  of  swallowing,  and,  later,  an 
astringent  action  on  the  mucous  membrane  of  the  stomach. 
When  repeatedly  administered  they  are  liable  to  cause 
gastric  catarrh.  They  also  act  as  astringents  in  the  in- 
testine. Their  further  action  is  that  of  other  soluble  iron 
compounds. 

They  are  used  sometimes,  mixed  with  glycerin,  in  the 
treatment  of  chronic  pharyngitis  and  tonsillitis,  being 
usually  painted  on.  They  have  also  been  employed  in 
the  treatment  of  other  chronically  inflamed  mucous  mem- 
branes and  in  skin  diseases,  but  are  not  so  valuable  as 
other  preparations.  Taken  by  the  mouth,  they  are  some- 
times serviceable  in  atonic  dyspepsia  and  in  diarrhoea, 
but  for  the  latter  other  remedies  are  usually  preferred. 
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On  account  of  their  astringent  action 'on  the  stomach  they 
cannot  be  used  for  long  in  the  treatment  of  anemia,  and, 
unless  there  is  decided  atonic  dyspepsia  present,  are  better 
avoided. 

Liquor   Ferri   Pernitratis.— A   solution  containing 
3-3  grammes  of  iron,  as  ferric  nitrate,  in  100  c.c. 
Prepared  by  dissolving  iron  in  a  dilute  nitric  acid. 

Characters.— k  Hght  reddish-brown  liquid,  with  an 
astrmgent  chalybeate  taste  and  an  acid  reaction.  Miscible 
with  alcohol  or  water. 

Dose. — 5  to  15  minims. 

Pharmacologij .—'&>im\\Q.v  to  that  of  Liquor  Ferri  Per- 
chloridi.    It  is  not  much  used. 

Liquor  Ferri  Persulphatis. — A  liquor  containing 
14  grammes  of  iron,  as  persulphate,  in  100  c.c. 

Prepared  by  oxidising  a  solution  of  ferrous  sulphate  containing  an 
equivalent  of  sulphiu-ic  acid  by  means  of  nitric  acid. 

Characters.— ^\mi\Q,v  to  Liquor  Ferri  Perchloridi  Fortis, 
but  is  not  so  deep  in  colour,  and  has  a  somewhat  less  powerful 
astringent  taste. 

Pharmacology. — Its  action  is  similar  to,  but  weaker  than, 
that  of  Liquor  Ferri  Perchloridi  Fortis.  It  is  only  used  for 
preparing  ferric  hydrate,  which  is  employed  in  making  the 
succeeding  preparations. 

Liquor  Ferri  Acetatis. — A  liquor  containing  about  1| 
grammes  of  iron  as  ferric  acetate  in  100  c.c. 

Prepared  b^'  first  making  ferric  hydroxide  (obtained  by  adding  solu- 
tion of  ferric  sulphate  to  dilute  solution  of  ammonia  and  washing  the 
precipitate),  dissolving  this  in  glacial  acetic  acid  and  diluting  with  dis- 
tilled water  to  the  proper  buUc,  allowing  any  insoluble  matter  to  subside, 
and  pouring  off  the  clear  solution. 

Characters.— k  red  liquid,  with  an  acetous  odour,  and  an 
astringent  chalybeate  taste.    Miscible  with  water  or  alcohol. 

It  should  contain  not  more  than  traces  of  sulphates,  and  no  other 
impurities.    Sp.  gr.  1-031. 
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Dose. — 5  to  15  minims. 

Pharmacology.  -  Similar  to,  but  weaker  than,  Liquor  Perri 
Perchloridi.  It  may  be  used  for  similar  purposes.  It  is  the 
liquor  most  commonly  given  to  children  with  acute  affec- 
tions of  the  fauces  and  pharynx  whether  associated  with  a 
specific  fever  or  not.  Frequently,  however,  a  solution  of 
ferric  acetate  is  made  by  ordering  Liquor  Ferri  Perchloridi  and 
Liquor  Ammonii  Acetatis  in  the  same  prescription. 

The  following  are  the  so-called  scale  preparations  of  iron. 
They  are  not  definite  chemical  substances,  but  as  they  are 
prepared  in  a  definite  manner  their  composition  is  constant. 
The  iron  in  them  is  mainly  in  the  ferric  form  except  in  the 
citrate  of  iron  and  quinine  in  which  it  exists  both  in  the 
ferrous  and  ferric  states. 

They  are  all  made  in  a  similar  way.  First  ferric  hj^droxide  is 
obtained  by  pouring  dilated  solution  of  ferric  sulphate  into  excess  of 
diluted  solution  of  ammonia,  and  washing  the  precipitate  mitil  free  from 
sulphate.  It  is  then  dissolved  by  adding  to  acid  potassium  tartrate  in 
the  case  of  Ferrum  Tartaratum,  or  to  citric  acid  in  the  other  two  cases, 
and,  after  further  additions  (ammonia,  quinine)  in  the  latter  cases,  the 
solution  is  filtered  through  flannel  and  evaporated  at  a  gentle  heat  to  the 
consistence  of  a  thin  syrup.  It  is  afterwards  poured  on  sheet  glass  and 
allowed  to  dry.    The  scales  which  form  are  then  scraped  off. 

Tlie  presence  of  ferric  iron  (Fe'")  is  shown  by  acidulating  a  solution 
with  hydrochloric  acid  and  adding  solution  of  potassium  ferrocyanide, 
wlicn  a  deep-blue  precipitate  is  formed  ;  solution  of  potassium  fcrricyanide 
produces  no  change.  An  acidulated  solution  of  ferrous  iron  (Fe")  gives 
with  solution  of  potassium  ferricyanide  a  deep-blue  precipitate,  but  with 
solution  of  potassium  ferrocyanide  a  white  precipitate,  which,  however, 
rapidly  becomes  blue  owing  to  oxidation. 

Ferrum  Tartaratum. — A  scale  preparation  containing 
not  less  than  21  per  cent,  of  iron  almost  wholly  in  the  ferric 
state. 

Characters. — Thin  transparent  garnet-coloured  scales  with 
a  chalybeate,  somewhat  sweetish  taste.  Miscible  in  all  pro- 
portions with  water,  but  only  slowly  with  small  quantities  of 
water  ;  insoluble  in  alcohol. 

On  incmeration  it  should  yield  at  least  30  per  cent,  of  ferric  oxide. 
Dose. — 5  to  10  grains. 
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Pharmacologij— Thai  of  a  mild  preparation  of  iron.  It 
has  a  ferruginous  but  not  unpleasant  taste,  and  is  well  borne 
by  the  stomach.  It  is  given  mainly  in  anaemia.  It  may  be 
administered  with  sodium  and  potassium,  carbonates  or 
bicarbonates. 

Ferri  et  Ammonii  Citras.— A  scale  preparation  con- 
taining about  22  per  cent,  of  iron  in  the  ferric  state. 

Characters.-  Thin  transparent  deep-red  scales,  with  a 
chalybeate,  somewhat  sweetish  taste.  Miscible  in  all  propor- 
tions with  water  ;  insoluble  in  alcohol.  Its  aqueous  solutions 
have  a  slight  acid  reaction. 

On  incineration  it  yields  31  to  32  per  cent,  of  ferric  oxide.  The  residue 
should  not  be  alkaline  to  litmus,  showing  the  absence  of  fixed  alkali 
which  might  have  been  used  in  place  of  ammonia  to  precipitate  the  ferric 
hydroxide.  It  may  contain  traces  of  sulphates,  but  should  contain  no 
tartrates  (tartaric  acid  might  have  been  used  in  place  of  citric  acid)  or 
other  impiu'ity. 

Tartarated  iron  and  citrate  of  iron  and  ammonimn  are  usually  easily 
distinguished  by  the  colour  of  the  scales.  With  a  little  practice  they  can 
be  identified  by  placing  a  scale  upon  the  tip  of  the  tongue  ;  the  citrate  of 
iron  and  ammonium  dissolves  more  quickly  than  the  tartarated  iron. 
But  if  in  doubt,  boiling  with  a  solution  of  caustic  alkali  will  settle  the 
point.  Both  give  a  precipitate  of  ferric  hydroxide,  but  the  citrate  of 
u-on  and  ammonium  gives  off  ammonia,  which  can  easily  be  distinguished 
by  the  smell. 

Dose. — 5  to  10  grains. 

Pharmacology. — Practically  the  same  as  Ferrum  Tartara- 
tum.  It  is  used  largely  in  the  treatment  of  anaemia,  and  as 
an  '  iron  tonic  '  in  various  conditions.  It  may  be  given  with 
sodium  and  potassium  carbonates  or  bicarbonates. 

Vinum  Ferri  Citratis.— A  solution  of  1  grain  of  the 
citrate  of  iron  and  ammonium  in  1  fluid  drachm  of  orange 
wine. 

Dose. — 1  to  4  fluid  drachms. 

Pharmacology. — It  is  a  pleasant  method  of  administer- 
ing iron  and  ammonium  citrate. 

Ferri  et  Quininae  Citras. — A  scale  preparation  con- 
taining about  19  per  cent,  of  iron  in  both  ferric  and  ferrous 
states,  and  15  per  cent,  of  quinine  as  quinine  citrate. 

12 
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Characters. — Thin  greenish-yellow,  somewhat  deliquescent 
scales  with  a  bitter  chalybeate  taste.  Miscible  in  all  propor- 
tions with  water  ;  almost  insoluble  in  alcohol. 

A  solution  gives  on  addition  of  solution  of  sodium  or  potassium 
hydroxide  a  reddish-brown  precipitate  of  ferric  hydroxide  ;  on  addition  of 
solution  of  ammonia,  a  white  precipitate  of  quinine  ;  on  addition  of  solu- 
tion of  tannic  acid,  a  greyish-black  precipitate  consisting  of  a  mixture  of 
iron  and  quinine  tannates.  It  gives  a  blue  precipitate  both  with  solution 
of  potassium  ferrocyanide  and  with  solution  of  potassium  ferricyanide. 

It  should  yield  no  fixed  alkali  on  incineration. 

Dose. — 5  to  10  grains. 

Pharmacology.— It  has  the  actions  of  iron  and  of  quinine 
(see  page  291).  It  is  used  mainly  as  a  bitter  iron  tonic  in 
atonic  dyspepsia,  debility,  anasmia,  and  other  conditions. 

MERCUEY 

The  official  compounds  and  preparations  of  mercury  may 
be  divided  into  (i.)  those  containing  the  uncombined  metal ; 
(ii.)  mercurous  compounds  ;  (iii.)  mercuric  compounds.  They 
do  not  differ,  however,  essentially  in  pharmacological  action : 
the  chief  points  of  difference  are  dependent  mainly  on  the 
varying  solubility  of  the  compounds.  The  action  of  all  is 
due  to  the  mercury  they  contain,  or  more  correctly  the  mer- 
cury-ions they  form  in  solution.  These  are  extremely 
poisonous  to  all  forms  of  life,  and,  in  contradistinction  to 
most  heavy  metal  ions,  are  readily  absorbed.  The  rapidity  of 
absorption  is  in  all  probability  dependent  on  the  fact  that  the 
precipitate  of  albumen  produced  by  mercury  salts  is  soluble  in 
excess  of  albumen  solution  and  also  in  excess  of  sodium 
chloride  solutions. 

Soluble  salts  of  mercury  are  powerful  disinfectants. 
Applied  to  mucous  membranes  or  denuded  surfaces,  they, 
irritate  in  strong  solutions,  but  do  not  astringe,  as  they  are 
unable  to  produce  a  localised  precipitation  .of  albumen,  and 
diffuse  too  readily.  Taken  in  large  doses  they  produce 
symptoms  of  irritant  poisoning,  soon  followed  by  collapse  and 
other  symptoms  due  to  absorption  of  the  compound,  and  death 
within  periods  varying  from  a  few  hours  to  several  days  or 
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even  weeks.  Diarrh(Ba,  at  first  watery  and  then  sanguinolent, 
is  a  common  and  prominent  symptom.  When  taken  repeatedly 
in  comparatively  small  doses,  all  compounds  of  mercury, 
soluble  or  insoluble,  produce  a  series  of  symptoms  known 
collectively  as  mercurialism.  This  may  be  divided  into  two 
main  types— (a)  the  common  form,  most  usually  seen  after 
continued  medicinal  administration  of  mercurial  compounds  ; 
(b)  the  nervous  form,  commonly  seen  in  mercury  miners, 
barometer  makers,  and  other  workers  with  the  metal.  A  thn-d 
type,  characterised  by  cutaneous  eruptions  (erythematous, 
papular,  so-called  mercurial  eczema,  &c.),  is  relatively  not 
uncommon.  The  most  prominent  feature  of  (a)  the  common 
form  is  an  inflammation  of  the  buccal  mucous  membrane 
(mercurial  stomatitis)  with  profuse  salivation;  of  [h)  the 
nervous  form,  a  tremor  of  the  lips,  hands,  &c.,  which  at  first 
is  most  marked  on  movement.  Individuals  are  differently 
susceptible. 

The  main  uses  of  mercurial  compounds  are  (i.)  externally, 
as  antiseptics  or  disinfectants  ;  (ii.)  internally,  as  remedies  in 
the  earlier  stages  of  syi^hilis. 

Hydrargyrum— mercury.    Hg.    A  metallic  element. 
Prepared  by  roasting  the  native  sulphide,  condensing  the  volatilised 
metal,  and  purifying. 

Characters.— A  bright  silver- white  liquid,  easily  divided 
into  spherical  globules.  Insoluble  in  water,  and  unacted 
upon  by  hydrochloric  or  sulphuric  acids.  It  volatilises,  but  to 
a  scarcely  appreciable  extent,  at  ordinary  temperatures;  at 
high  temperatures  it  volatilises  readily. 

After  volatilisation  it  should  yield  not  more  than  an  insignificant 
amount  of  residue. 

It  is  used  therapeutically  only  in  the  form  of  the  following 
preparations,  which  contain  mercury  in  a  finely  divided 
('  extinguished  '  or  '  deadened  ')  state. 

Hydrargyrum  cum  Creta— Grey  Powder.  Consists 
of  mercury,  1  ;  prepared  chalk,  2. 

Prepared  by  triturating  the  mixture  until  it  assumes  a  uniform 
grey  colour. 


IHO 


MATERIA  MEDICA 


Characters.  — k  smooth,  light-bliiisli-^rrey  powder, 
without  odour  and  almost  without  taste.  Insoluble  in 
water. 

Dilute  hydrochloric  acid  dissolves  the  chalk,  and  the  mercury 
separates  as  a  dark  powder  ;  the  filtered  solution  should  ^ive  no 
reaction  with  the  tests  for  mercuric  compounds.  After  keeping  some 
time,  the  particles  of  mercury  in  Clrey  Powder  are  partially  oxidised, 
but  as  mercuric  oxide  is  soluble  in  dilute  hydrochloric  acid,  the  filtered 
solution  m  this  case  would  give  a  white  or  grey  precipitate  with  solu- 
tion  of  stannous  chloride.  The  absence  of  mercuric  oxide  is  important 
because  it  forms  mercuric  chloride,  a  powerfully  poisonous  substance, 
m  the  stomach. 

Dose. — 1  to  5  grains. 

Pharmacology. ~li  is  used  mainly  in  the  treatment  of 
syphilis  and  as  a  purgative. 

When  taken  by  the  mouth  the  chalk  is  converted  into 
calcium  chloride  in  the  stomach,  but  the  finely  divided 
mercury,  as  far  as  is  known,  is  unacted  upon.  It  may, 
possibly,  be  oxidised  to  a  slight  extent  and  partially  converted 
into  mercuric  chloride  ;  but  in  all  probabiHty  it  is  passed 
on  into  the  intestine  unchanged.  Here  part  of  it  gradually 
enters  into  solution  in  some  form  and  irritates  the  intes- 
tinal mucous  membrane,  finally  producing  purgation. 
After  a  full  dose  a  purgative  effect  results  on  an  average 
in  6  to  8  hours.  A  small  portion  is  absorbed  from  the 
intestine  and  produces  a  beneficial  influence  in  syphilis. 

As  a  purgative  it  is  used  in  a  variety  of  conditions  ;  it 
is  frequently  given  to  children.  In  the  treatment  of 
syphilis,  small  non-purgative  doses  (i  to  J-  a  grain)  are 
administered. 


Pilula  Hydrarg:yri— Blue  Pill.  A  bluish  pill-mass 
containing  one-third  its  weight  of  finely  divided  mercury. 

Mercury,  1 ;  confection  of  roses,  1| ;  liquorice  root,  ^. 

Dose. — 4  to  8  grains. 

Pharmacology. — Similar  in  most  respects  to  mercury 
with  chalk.  It  is  used  largely  as  a  purgative  in  '  bilious- 
ness '  and  in  certain  hepatic  and  other  disorders. 
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Unguentum  Hydrargyri — Blue  Ointment.  A  stiff 
dark-blue  ointment  containing  nearly  half  its  weight  of 
mercury. 

Mercury,  1  ;  lard,  1  ;  suet,  xb- 

Pharmacology.— ^^hen  rubbed  into  the  skin  in  small 
quantities  (30  grains)  it  produces  no  obvious  effect  unless 
frequently  applied.  Then  it  induces  irritation.  It  is 
absorbed  through  the  skin,  probably  by  being  first  oxidised 
and  afterwards  dissolved  by  the  fatty  acids  of  the 
cutaneous  secretion. 

It  is  used  largely  in  the  treatment  of  syphilis.  A  piece 
about  the  size  of  a  hazel  nut  is  spread  on  lint,  or  more 
frequently  rubbed  into  the  skin.  It  is  applied  to  various 
parts  in  rotation  in  order  to  avoid  the  irritant  action  of 
the  ointment.  It  is  one  of  the  quickest  and  most  effective 
methods  of  obtaining  the  general  action  of  mercury. 

It  is  applied  as  a  parasiticide  in  pediculosis  pubis  ; 
three  or  four  applications  at  night  combined  with  the 
necessary  cleanliness  being  usually  sufficient.  It  has  also 
been  applied,  partly  as  a  counter-irritant,  in  chronic 
peritonitis,  especially  the  tuberculous  peritonitis  of 
children,  and  has  been  used  in  the  treatment  of  certain 
chronic  skin  diseases.  Occasionally  it  is  given  internally 
in  syphilis  in  the  form  of  a  pill,  but  it  possesses  no  advan- 
tages over  the  official  pill. 

Linimentum  Hydrargyri. — A  bluish  ammoniated 
liniment  containing,  roughly,  one-sixth  its  weight  of 
mercury. 

Mercury  ointment,   1   oz. ;   strong   solution  of  ammonia, 
160  minims  ;  liniment  of  camphor,  to  make  3  fl.  oz. 

Pharmacology. — It  has  a  similar  effect  to  mercury 
ointment.  The  camphor  liniment  and  solution  of 
ammonia  make  it  more  stimulating. 

It  may  be  used  in  the  treatment  of  syphilis  and  in 
chronic  inflammatory  conditions  of  joints  and  other 
structures. 
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Unguentum      Hydrargyri      Compositum.— A 

greyish-blue  ointment  containing  one-fifth  its  weight  of 
mercury  and  nearly  one-eighth  its  weight  of  camphor. 

Mercury  ointment,  10  ;  yellow  beeswax,  6  ;  olive  oil,  0  ;  cam- 
phor, 8. 

It  is  a  slightly  modified  Scott's  Dressing. 

Pharmacology.— Tlhe  camphor  aids  the  stimulant 
action  of  the  mercury  on  the  skin.  This  ointment  is 
used  mainly  in  subacute  and  chronic  synovitis.  It  is 
applied  on  strips  of  lint  which  are  wrapped  round  the 
joint  and  left  in  position  for  a  week  or  more,  the  joint 
being  kept  at  rest  by  means  of  a  splint. 

Emplastrum  Hydrargyri.— A  plaster  containing 
nearly  one-third  its  weight  of  mercury. 

Mercury,  3  oz. ;  lead  plaster,  6  oz.  The  mercury  is  first  '  extin- 
guished '  by  triturating  it  with  olive  oil  (56  gr.)  and  subhmed  sulphur 
(8  gr.),  and  is  then  added  to  tlie  melted  lead  plaster. 

Pharmacology/.— Less  powerful,  but  otherwise  similar 
to  mercury  ointment.  Mercury  is  absorbed  from  it 
through  the  skin.  It  may  therefore  be  used  in  the  general 
treatment  of  syphilis  as  well  as  in  local  affections. 

Emplastrum    Ammoniaci    cum    Hydrargyro. — A 

plaster  containing  nearly  one-fifth  its  weight  of  mercury 
and  four-fifths  its  weight  of  ammoniacum. 

Mercury  3  oz.  is  '  extinguished  '  as  in  mercury  plaster,  and  then 
added  to  Ammoniacum  12  oz.,  purified  by  boiling  with  water  in  a 
special  manner  (see  B.P.). 

Pharmacology. — Similar  to  mercury  plaster.  Am- 
moniacum also  stimulates  the  skin  (see  pages  514,  525). 

Hydrargyri     Oxidum     Flavum— yellow  mercuric 
oxide.  HgO. 

Prepared  by  adding  a  solution  of  sodium  hydroxide  to  a  solution  of 
mercuric  chloride,  washing,  and  carefully  drying. 

Characters. — A  yellow  amorphous  powder,  without  taste 
or  odour.  Insoluble  in  water  or  alcohol,  readily  soluble  in 
hydrochloric   acid.     When  gently  heated  it  undergoes  a 
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physical  change  and  assumes  a  red  colour,  but  regains  its 
original  colour  when  cooled. 

It  decomposes  at  red  heat  into  oxygen  and  vapour  of  mercm-y.  It 
should  yield  92  to  92-5  per  cent,  of  metallic  mercury. 

Pharmacology.— ^xihhed  into  the  skin  in  the  form  of  a 
strong  ointment  or  applied  to  mucous  membranes  it  has  a 
fairly"  powerful  irritant  effect.  Its  action  is  similar  to  but 
more  powerful  than  that  of  finely  divided  mercury.  Taken 
by  the  mouth,  it  is  converted  into  mercuric  chloride  in  the 
stomach  and  acts  as  such. 

It  is  used  chiefly  in  the  form  of  the  official  ointment.  A 
stronger  ointment  may  be  used  in  place  of  the  ointment  of 
the  red  oxide  in  diseases  in  which  this  is  beneficial. 

Unguentum  Hydrargyri  Oxidi  Flavi.— Consists  of 
yellow  mercuric  oxide  1,  yellow  soft  paraffin  49. 

Pharmacology.— Being  a  dilute  ointment  its  action  is 
comparatively  mild.  It  is  used  largely  in  diseases  of  the 
eye.  It  is  for  this  reason  that  it  is  made  with  soft 
paraffin.  It  is  a  valuable  preparation  for  'sore  lids,' 
corneal  opacities,  and  other  corneal  and  conjunctival 
diseases,  as  well  as  for  various  syphilitic  diseases  of  the 
eye.  It  is  also  of  use  in  the  treatment  of  chronic  and 
syphilitic  skin  diseases. 

The  yellow  oxide  is  the  main  active  ingredient  of  Lotio  Hydrargyri 
Flava.    (See  page  184.) 

Hydrargyri  Oxidum  Rubrum — red  mercuric  oxide. 
HgO. 

Prepared  by  heating  an  intimate  mixttire  of  mercuric  nitrate  and 
mercury. 

Characters.— A  heavy,  orange-red,  crystalline  powder,  or 
crystalline  scales.    Insoluble  in  water  or  alcohol ;  soluble  in 
hydrochloric  acid.    It  darkens  on  heating,  gradually  becoming 
a  dark  violet,  but  regains  its  original  colour  on  cooling. 
It  should  contain  no  mercuiic  nitrate. 

The  difference  in  colour  of  the  two  mercuric  oxides  is  due  to  the 
difference  in  their  physical  condition,  the  red  oxide  being  much  coarser 
than  the  yellow  oxide. 
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Pharmacology. -TlhQ  same  as  the  yellow  oxide.    It  is 
used  almost  solely  in  the  form  of  the  official  ointment. 

Unguentum   Hydrargyri   Oxidi    Rubri— red  pre- 
cipitate ointment.     Consists  of  .red  mercmic  oxide  1 
yellow  paraffin  ointment  9.  ' 

Pharmacology. ointment  is  five  times  stronger 
than  the  ointment  of  the  yellow  oxide.  It  is  consequently 
much  more  powerful.  The  reason  for  the  different  strengths 
of  the  two  ointments  is  the  different  uses  to  which  they 
are  put.  The  ointment  of  the  red  oxide  is  employed  in 
enlargements  of  the  lymphatic  glands  (and  formerly  of  the 
thyroid)  and  is  applied  daily  until  distinct  tenderness 
appears.  It  is  also  applied  to  syphilitic  conditions,  chronic 
ringworm,  and  occasionally  other  chronic  skin  diseases. 

^  The  two  mercurial  lotions  owe  their  activity  mainly  to 
oxides  of  mercury  and  are  therefore  considered  here.  Lotio 
Hydrargyri  Flava  contains  the  yellow  mercuric  oxide,  Lotio 
Hydrargyri  Nigra  the  black  mercurous  oxide.  The  lotions 
are  prepared  by  adding  mercuric  chloride  in  the  one  case,  and 
mercurous  chloride  in  the  other,  to  lime-water.  As  an  excess 
of  hme- water  is  used  in  both  cases,  the  lotions  contain  a  small 
quantity  of  calcium  hydroxide  in  solution  and  also  a  small 
amount  of  calcium  chloride  produced  by  the  interaction. 

Lotio  Hydrargyri  Flava— yellow  wash.  Contains 
rather  more  than  1^  grains  of  yellow  mercuric  oxide  and  a 
little  calcium  hydroxide  and  calcium  chloride  in  1  fluid  ounce. 

Prepared  by  adding  20  gr.  of  mercuric  chloride  to  10  fl.  oz.  of  solution 
of  lime. 

HgCl^  +  Ca(0H)2  =  HgO  +  CaCl^  +  H.O. 

Pharinacology. — Its  action  is  that  of  mercuric  oxide 
aided  by  the  mild  astringent  action  of  the  calcium  hydroxide 
and  calcium  chloride  in  solution. 

It  is  applied  to  syphilitic  ulcers  and  other  syphilitic  con- 
ditions (condylomata,  &c.),  but  is  less  frequently  used  than 
black  mercurial  lotion. 
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Lotio  Hydrargyri  Nigra — black  wash.  Contains 
nearly  three  grains  of  mercurous  oxide  in  1  fluid  ounce.  A 
Httle  calcium  hydroxide  and  calcium  chloride  are  present  in 
solution,  and  glycerin  and  mucilage  of  tragacanth  are  em- 
ployed as  suspendmg  agents. 

Mercuvous  chloride,  30  gr.  ;  glycerin,  i  fl.  oz.  ;  mucilage  of  tragacanth, 
li  a.  oz. ;  solution  of  lime,  to  make  10  fl.  oz. 

Hg,,Clo  +  Ca(0H),3  =  HgoO  +  OaCla  +  H^O. 

Pharmacology. — Similar  to,  but  somewhat  milder  than, 
yellow  wash.  It  is  used  in  the  treatment  of  syphilitic  ulcers 
and  other  external  syphilitic  affections. 

Hydrargyri  Perchloridum — mercuric  chloride.  Cor- 
rosive sublimate.  HgCl^. 

Prepai^ed  by  recrystallising  the  sublimate  obtained  by  heating  a  mix- 
ture of  mercuric  sulphate,  sodium  chloride,  and  a  little  black  07;ide  of 
manganese.  The  last-named  substance  is  added  to  prevent  the  formation 
of  calomel. 

Characters. — Heavy  colourless  crystalline  masses,  without 
odour  but  with  a  very  acrid  metallic  taste.  Soluble  in 
18  parts  of  water,  in  4  parts  of  alcohol,  in  5  parts  of  ether, 
and  in  2  parts  of  glycerin.  Its  aqueous  solutions  have  an 
acid  reaction.    It  sublimes  unchanged. 

It  should  yield  not  more  than  a  trace  of  fixed  residue. 
Dose.—^-j  to  Y^g-  grain. 

Pharmacology. — It  possesses  the  typical  action  of  mercury- 
ions.  It  is  powerfully  poisonous  to  all  forms  of  living  cells, 
and  is  therefore  a  powerful  disinfectant.  Aqueous  solutions  of 
1  in  500  kill  all  micro-organisms  and  most  spores,  and  in  much 
greater  dilution  (1  in  5,000)  it  inhibits  the  development  of 
spores  (antiseptic  action).  The  presence  of  albuminous  matter 
diminishes  its  disinfectant  and  antiseptic  actions  considerably. 
Applied  in  strong  solution  to  mucous  membranes  and  denuded 
surfaces  it  is  irritant  and,  since  it  may  cause  death  of  cells, 
even  caustic.  It  is  readily  absorbed  from  wounds,  and  death 
has  frequently  resulted  from  irrigating  large  wounds  or 
cavities  with  large  amounts  of  dilute  (1  in  2.000)  solutions. 
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Taken  by  the  mouth,  it  has  an  acrid  metallic  taste.  In 
small  doses  it  has  no  obvious  effect  on  the  stomach  or 
intestine,  but  if  repeatedly  given  it  often  causes  loss  of  appetite 
and  interference  with  digestion.  It  is  fairly  rapidly  absorbed, 
probably  as  a  double  chloride,  but  in  ordinary  doses  it  exerts 
no  important  action  on  healthy  tissues  unless  repeatedly 
administered  for  some  time ;  then  symptoms  of  mercurialism 
may  develop.  Syphilitic  tissues  are  much  more  readily 
affected.  To  some  extent  it  is  stored  up  m  the  tissues,  but 
the  greater  part  administered  is  quickly  excreted  by  the 
kidneys  and  the  lower  parts  of  the  intestines. 

It  is  used  largely  as  an  antiseptic  and  disinfectant,  espe- 
cially in  the  '  antiseptic  treatment  of  wounds.'  It  cannot, 
however,  be  employed  for  disinfecting  metalHc  instruments. 
It  is  also  useful  in  the  treatment  of  some  parasitic  skin 
diseases.  It  is  administered  internally  for  syphilis  either  by 
the  mouth  or  by  subcutajieous  or  intramuscular  injection. 
The  latter  method  produces  transient  pain  and  tenderness. 

Liquor  Hydrargyri  Perchloridi.— An  aqueous  solu- 
tion containing  ^  grain  of  mercuric  chloride  in  1  fluid  ounce. 
Mercuric  chloride,  10  gr.  ;  distilled  water,  20  fl.  o/.. 
Dose. — I  to  1  fluid  drachm. 

Pharonacology. — It  is  a  convenient  solution  of  mer- 
curic chloride  and  the  preparation  generally  used  when 
this  compound  is  administered  internally. 

Hydrargyri  Subchloridum  —  mercuious  chloride. 
Calomel.  HggClg. 

Prepared  by  heating  a  mixture  of  mercurous  sulphate  (or  mercuric 
sulphate  and  mercury)  and  sodium  chloride,  washing  and  di-ying  the 
sublimate. 

As  calomel  vapour  dissociates  into  vapour  of  mercuric  chloride  and 
mercury,  these  substances  may  contaminate  the  product.  It  is  therefore 
necessary  to  wash  it  with  water  or  ether  to  free  it  from  the  more  poisonous 
perchloride. 

Characters. — A  heavy  white  or  j^ellowish-white  powder, 
without  odour  and  almost  without  taste.  Insoluble  in  water, 
alcohol,  or  ether.    It  completely  volatilises  below  a  red  heat. 
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It  is  immediately  decomposed  by  hydrocyanic  acid  into  a 
mercuric  salt,  which  remams  in  solution,  and  mercury,  which 
forms  a  black  precipitate. 

It  should  contain  no  mercuric  chloride  (which,  if  present,  may  be 
obtained  as  a  white  residue  after  washing  the  calomel  with  ether,  filtering, 
and  allowing  the  ether  to  evaporate)  and  no  mercuric  ammonium  chloride 
(which  gives  the  odour  of  ammonia  when  warmed  with  caustic  potash  or 
soda  solution) ;  and  it  should  contain  not  more  than  a  trace  of  fixed 
residue.  It  shoiUd  yield  84-4  to  84-9  per  cent,  of  metallic  mercury.  The 
theoretical  yield  is  84-96  per  cent. 

Dose. — I  to  5  grains. 

Pharmacology. — Applied  externally,  calomel  produces  no 
important  effect  on  the  unbroken  skin,  but  if  rubbed  in, 
especially  in  the  form  of  an  ointment,  it  causes  mild  irritation 
and  is  absorbed  in  some  form.    Its  action  is  similar  to  that 
of  the  oxides  of  mercury  and  of  ammoniated  mercury,  but  is 
milder.    When  taken  by  the  mouth,  it  is  without  distinct 
taste,  and  usually  produces  no  action  on  the  stomach;  in 
some  persons,  however,  it  causes  sickness.    After  passing  into 
the  intestine  it  induces  mild  irritation  of  the  intestinal  tract 
and  causes  purgation.    The  motion  is  watery  in  character, 
and  in  children  often  greenish  owing  to  the  presence  of 
biliverdin.    After  a  dose  of  2  or  3  grains  taken  in  the  morning, 
purgation  generally  follows  in  four  to  five  hours,  but  it  may 
be  later.    Griping  sometimes  occurs,  usually  not,  but  there 
is  often  slight  anal  irritation  and  not  infrequently  some 
abdominal  soreness  after  the  purgation.    Calomel  also  acts 
as  a  so-called  intestinal  antiseptic.    Most  of  the  calomel  taken 
is  excreted  in  the  fseces  ;  a  small  portion  is  absorbed,  probably 
as  a  double  mercuric  compound.    If  given  in  doses  insuffi- 
cient to  cause  purgation,  most  is  absorbed.    The  chief  effect 
of  this  in  non-syphilitic  individuals  is  mild  stimulation  of  the 
kidneys  and  consequent  diuresis.    This  does  not  occur,  how- 
ever, in  all  cases  ;  it  is  generally  most  marked  in  heart  disease 
with  dropsy.    Eepeated  administration  of  calomel  produces 
mercurialism. 

It  is  used  externally  in  the  form  of  the  official  ointment, 
and  as  the  powder  itself.  The  latter  may  be  sprinkled  on 
syphilitic  ulcers  ;  and  it  has  been  applied  to  the  eye  in  external 


188 


MATEKIA  MEDICA 


diseases  of  a  chronic  nature.  It  is  given  by  the  mouth  as  a 
purgative,  and,  in  small  doses,  as  a  remedy  for  syphilis.  Its 
diuretic  action  in  heart  disease  is  of  questionable  value.  In 
syphilis  it  is  sometimes  given  hypodermically. 

Unguentum  Hydrargyri  Subchloridi.— Consists  of 
calomel  1,  benzoated  lard  9. 

Pharmacology.— li  is  mildly  irritating.  It  is  applied 
to  syphilitic  eruptions  and  to  chronic  eczema  and  similar 
diseases. 

Pilula  Hydrargyri  Subchloridi  Composita— Plum- 
mer's  Pill.  Contains  calomel  1,  sulphurated  antimony 
1,  guaiacum  resin  2,  and  a  little  castor  oil  (nearly  ^). 

It  is  made  into  a  mass  with  alcohol. 
Dose. — 4  to  8  grains. 

Pharmacology. — Its  action  is  that  of  its  constituents. 
In  pharmacopceial  doses  it  is  only  mildly  purgative.  It 
is  often  useful  in  chronic  skin  diseases,  especially  those 
of  a  gouty  or  syphilitic  nature.  The  castor  oil  is  some- 
times left  out  of  the  pill,  as  it  is  said  to  hinder  the  dis- 
integration of  the  other  constituents. 

Calomel  is  used  in  preparing  Lotio  Hydrargyri  Nigra.  (See 
page  185.) 

Hydrargyri  lodidum  Rubrum — Hgl,. 

Prepared  by  the  interaction  of  molecular  quantities  of  mercuric 
chloride  and  potassium  iodide  in  solution.  The  precipitate  is  washed  and 
carefully  dried. 

HgCla  +  2KI  =  Hgl,  +  2KC1. 

If  a  larger  amount  of  potassium  iodide  is  used,  a  double  salt,  K^Hgl^, 
is  formed  which  is  soluble  in  water. 

Characters. — A  scarlet-red  crystalline  powder,  without 
odour  and  almost  without  taste.  Insoluble  in  water  ;  slightly 
soluble  in  alcohol  and  fixed  oils,  more  freely  in  ether  ;  readily 
soluble  in  solution  of  potassium  iodide  and  a  few  other  salts. 
It  becomes  yellow  when  warmed,  and  volatilises  under 
redness. 
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It  should  contain  no  mercuroi^s  iodide,  and  not  more  than  a  trace  of 
fixed  matter.  It  should  yield  43-5  to  44  per  cent,  of  metallic  mercury. 
The  theoretical  yield  is  44-1  per  cent. 

Dose.— ^0  TO  gi''^ii^- 
Pharmacology.— Its  action  closely  resembles  that  of  mer- 
curic chloride.  It  is  insoluble  in  water,  but  is  slightly  soluble 
in  dilute  hydrochloric  acid,  and  in  the  stomach  it  is  converted, 
partially  at  least,  into  the  perchloride.  Externally  applied, 
it  has  an  irritant  action.  Taken  internally,  its  action  is  prac- 
tically the  same  as  that  of  the  perchloride.  Its  uses  are  the 
same.  The  iodide-ion  is  not  present  in  sufficient  amount  to 
exert  any  useful  action. 

Unguentum  Hydrargyri  lodidi  Rubri.— Consists  of 
mercuric  iodide  1,  benzoated  lard  24. 

Pharmacology .—li  rubbed  well  into  the  skin  it  pro- 
duces decided  irritation,  and  may  even  blister.  It  has 
been  used  in  the  treatment  of  goitre  and  inveterate  ring- 
worm. Diluted  three  to  four  times,  it  is  sometimes  useful 
in  certain  chronic  skin  diseases,  especially  those  of  a  para- 
sitic nature. 

Liquor  Arsenii  et  Hydrargyri  lodidi.— See  page  201. 

Hydrargyrum  Ammoniatum — mercuric-ammonium 
chloride.    Infusible  white  precipitate.  NHjHgCl. 

Prepared  by  adding  a  solution  of  mercuric  chloride  to  a  solution  of 
ammonia,  collecting  the  precipitate,  wr.shing  until  free  from  chlorides, 
and  drying  at  a  temperature  not  exceeding  100°C. 

Characters —k  white  powder  or  white  lumps,  without 
taste  or  odour.  Insoluble  in  water  (it  is  slowly  converted  into 
a  basic  salt  by  the  action  of  water),  in  alcohol,  or  in  ether. 
It  volatilises,  without  fusing,  below  a  red  heat.  When  heated 
with  solution  of  potassium  hydroxide  it  evolves  ammonia,  and 
is  finally  converted  into  the  yellow  oxide. 

Boiled  with  a  solution  of  stannous  chloride  it  becomes  grey,  and  finally 
yields  globules  of  metallic  mercury.  It  should  contain  only  an  insignifi- 
cant amount  of  fixed  residue,  and  should  yield  78  to  79  per  cent,  of 
metallic  mercury.    The  theoretical  yield  is  79-54  per  cent. 


190  MATERIA  MEDICA 

Pharmacology. —A^^l^lied  externally  in  the  form  of  a 
strong  ointment  it  is  irritant.  When  taken  by  the  mouth  in 
considerable  doses  it  is  poisonous,  being  slowly  converted  into 
mercuric  chloride  (and  ammonium  chloride)  in  the  stomach. 
It  is  used  almost  solely  as  an  ointment.' 

Unguentum  Hydrargyri  Ammoniati.— Consists  of 
ammoniated  mercury  1,  white  paraffin  ointment  9. 

Pharmacology. ~li  produces  an  effect  similar  to,  but 
less  powerful  than,  that  of  the  ointment  of  the  red  oxide. 
It  is  used  to  apply  to  rmgworm.  For  other  purposes  it  is 
somewhat  too  irritating.  When  diluted,  however,  it  is  a 
useful  application  for  certain  parasitic  and  chronic  skin 
diseases  (psoriasis,  chronic  eczema tous  eruptions,  and 
syphilitic  skin  diseases). 

Hydrargyri  Oleas— precipitated  mercuric  oleate,  con- 
taining a  little  mercuric  palmitate. 

Prepared  by  the  interaction  of  boiling  solutions  of  mercuric  chloride 
and  hard  soap  (mainly  sodium  oleate)  to  which  sufficient  oleic  acid  has 
been  added  to  counteract  the  alkalinity  and  thus  prevent  the  formation  of 
a  basic  compound.  The  precipitate  is  washed  iintil  free  from  chlorides, 
and  carefully  dried. 

Gharacters.~k  light  greyish-yellow  unctuous  substance 
with  a  somewhat  saponaceous  odour.  It  is  liable  to  darken 
by  keeping,  owing  to  reduction. 

Pharmacology.— Its  action  is  similar  to  that  of  the  oint- 
ment of  the  red  oxide.    It  is  used  mainly  in  a  diluted  form. 

Unguentum  Hydrargyri  Oleatis.— Consists  of  mer- 
curic oleate  1,  benzoated  lard  3. 

Pharmacology.— ^imilo^v  to,  but  more  irritating  than, 
mercury  ointment.  It  may  be  used  in  the  same  class  of 
cases  as  the  omtment  of  ammoniated  mercury. 

Liquor  Hydrargyri  Nitratis  Acidus.— A  colourless 
strongly  acid  liquid  containing  over  half  its  weight  of  mercuric 
nitrate  and  about  20  per  cent,  by  weight  of  hydrogen  nitrate, 
HNOo. 
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Pi'Gpavea  by  dissolving  mercury  4  oz.  in  nitric  acid  5  fl.  oz.  diluted 
with  distilled  water  U  H.  oz.,  without  the  aid  of  heat,  and  afterwards 
boiling  gently  for  fifteen  minutes  ;  cool ;  preserve  in  a  stoppered  bottle 
away  from  the  light. 

Pharmacolocjy.—A  powerfully  corrosive  liquid.  It  may 
be  used  to  destroy  syphilitic  ulcers,  Wcarts,  condylomcata,  &c., 
but  must  be  used  with  care.  It  is  generally  diluted  with  five 
to  ten  times  its  volume  of  water  before  being  employed  for 
this  purpose. 

Unguentum  Hydrargyri  Nitratis— citrine  ointment. 
A  light  greenish-yellow  ointment  containing  about  10  per 
cent,  of  mercuric  nitrate  and  some  free  nitric  acid. 

Prepared  by  dissolving  mercm-y  1  oz.  in  nitric  acid  3  Q.  oz.,  without 
the  aid  of  heat,  adding  this  gradually  to  a  mixture  of  lard  4  oz.  and  olive 
oil  7  oz.  heated  to  143°C.,  stirring  all  the  time  to  promote  disengagement 
of  fumes  ;  stir  until  cold. 

The  firmness  of  the  ouitment  as  compared  with  the  lard  and  olive  oil 
from  which  it  is  made  is  due  to  the  conversion  of  the  olein  into  an  isomeric 
substance,  elaidin.  This  substance  has  no  reducing  action  on  the  mercuric 
nitrate  present  in  the  ointment. 

Pharmacology. — It  has  a  rather  powerful  irritant  action, 
and  is  rarely  used  undiluted. 

Unguentum  Hydrargyri  Nitratis  Dilutum.— Con- 
sists of  mercuric  nitrate  ointment  1,  yellow  soft  paraffin  4. 

Pharmacology. — It  is  somewhat  irritant  when  rubbed 
into  the  skin,  but  it  is  rarely  applied  in  this  way.  Whit- 
lows are  sometimes  dressed  with  it,  and,  diluted,  it  is  also 
used  in  some  chronic  skin  affections. 
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COMPOUNDS  OF  ANTIMONIUM  AND  AESENIUM 

The  metals  antimony  and  arsenic  bridge  the  gap  between 
the  heavy  metals  and  the  non-metalHc  elements.  Chemically 
they  are  allied  to  bismuth  on  the  one  hand  and  to  phosphorus 
on  the  other,  antimony  being  more  closely  allied  to  the  former 
and  arsenic  to  the  latter.  Pharmacologically  a  similar  rela- 
tionship can  be  traced,  although  this  is  not  obvious. 

Both  antimony  and  arsenic  have  only  weak  basic  proper- 
ties, and  consequently  may  form  part  of  an  acidulous  radical. 
This  is  especially  the  case  with  arsenic ;  in  most  medicinal 
preparations  it  exists,  wholly  or  partly,  as  arsenite  or  arsenate. 

ANTIMONIUM 

Four  compounds  containing  antimony  are  official.  Owing 
to  the  complex  ionisation  of  the  only  one  soluble  in  water, 
their  pharmacology  is  most  conveniently  described  indivi- 
duall}'". 

Antimonium  Tartaratum — tartar  emetic, 
K(SbO)C,H,Oo,|H20,  or  KSbC,H,0,,iH20. 

Prepared  by  making  acid  potassium  tartrate  and  slight  excess  of 
antimony  oxide  into  a  paste  with  water,  allowing  to  stand  for  24  hours  or 
longer  until  combination  has  been  effected,  extracting  with  boiling  water, 
filtering,  and  crystallising. 

Characters. — Colourless  transparent  crystals  showing  tri- 
angular facets,  with  an  unpleasant  sweetish  metallic  taste, 
but  without  odour.  Soluble  in  18  parts  of  water  ;  insoluble 
in  alcohol. 

Its  aqueous  solutions  are  precipitated  by  tannic  acid,  gallic  acid,  and 
by  caustic  alkalies  and  allcaline  carbonates.  It  should  contain  no  acid 
potassium  tartrate  or  other  impurity. 
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Dose.— As  a  diaphoretic,  ^  to  ^  grain  ;  as  an  emetic,  1  to 
2  grains. 

Pharmacology— It  is  an  irritant,  but  this  action  develops 
sloNvly,  mainly  because  it  is  absorbed  with  difficulty  by  cells. 
If  rubbed  into  the  skin  in  the  form  of  an  ointment  it  produces 
after  a  time  redness,  which  may  finally  terminate  in  a  pustular 
eruption.  The  mouths  of  the  sweat  glands  are  affected  most 
severely  owing  to  the  skin  being  least  resistant  at  these 
points.  When  taken  by  the  mouth,  it  has  a  somewhat  acrid 
taste,  and  in  doses  of  1  grain  or  more  produces  vomiting  in 
ten  to  thirty  minutes.  This  is  accompanied  by  severe  nausea 
and  other  concomitant  symptoms  of  vomiting,  and  the  nausea 
and  depression  usually  remain  for  some  time  after  the  vomit- 
ing has  ceased.  The  vomiting  is  due  mainly  to  a  local 
irritant  action  on  the  gastric  mucous  membrane.  If  taken  in 
smaller  doses  repeatedly  it  is  absorbed,  and  increases  and 
renders  less  tenacious  the  bronchial  secretion  and  produces 
slight  sweating.    It  also  depresses  the  heart. 

It  is  much  less  frequently  used  than  formerly.  It  is, 
however,  useful  in  the  early  stages  of  bronchitis  and  in  certain 
acute  and  chronic  skin  diseases,  and  is  sometimes  given  m 
febrile  conditions  accompanied  by  a  '  full  bounding  pulse.'  It 
is  rarely  administered  for  its  emetic  action. 

Vinum  Antimoniale — sherry,  containing  2  grains  of 
tartarated  antimony  in  1  fluid  ounce. 

Tartarated  antimony,  40  gr.  ;  boiling  distilled  water,  1  fl.  oz. 
sherry,  to  make  20  fl.  oz. 

Dose. — 10  to  30  minims  ;  as  an  emetic,  2  to  4  fluid 
drachms. 

Pharmacology. — It  is  a  convenient  solution  of  tartar 
emetic  for  purposes  of  administration. 

Antimonii  Oxidum — antimonious  oxide.  Sb,,Oy. 

Prepared  by  pom'ing  a  solution  of  antimony  trichloride  into  water, 
boiling  the  precipitated  antimony  oxychloride  with  solntion  of  sodium 
carbonate,  washing  and  carefully  drying  the  precipitate. 

13 
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Characters.— A  neiiYly  - white  powder,  without  o-Jour  and 
almost  without  taste.  Insohible  in  water  or  alcohol ;  soluble 
m  hydrochloric  acid  and  some  organic  acids,  and  in  glycerin. 

_  It  should  contain  only  tra,ces  of  chlorides  aaid  sulphates,  and  no  other 
unpunty;  and  should  he  completely  soluble  when  boiled  with  an  excess 
ol  an  acid  potassium  tartrate  solution. 

Dose. — 1  to  2  grains. 

Pharmacologi/.~lts  action  in  pharmacopoeial  doses  is 
similar  to  that  of  small  doses  of  tartar  emetic.  It  has  no 
irritant  action  and  no  distinctive  taste.  In  the  stomach  it  is 
converted  into  chloride  and  oxychloride. 

It  is  but  little  used.  It  may  be  employed  in  the  same 
class  of  cases  as  tartar  emetic. 

Pulvis  Antimonialis.— Consists  of  antimonious  oxide  1, 
calcium  phosphate  2. 
Dose. — 3  to  6  grains. 

Pharmacology. —The  same  as  that  of  antimonious 
oxide  ;  the  calcium  phosphate  is  merely  a  diluent.  The 
powder  has  been  given  in  fevers,  but  is  rarely  used  now. 

It  is  the  official  representative  of  James's  Fever  Powders,  which 
were  formerly  much  used. 

Antimonium  Sulphuratum.— '  A  mixture  containing 
antimony  sulphides  and  oxides,  Sb,S,,  Sb,0,,  Sb^S,,  Sb,0„  and 
sulphur.' 

Prepared  by  boiling  together  antimonious  sulphide  2,  subluiied 
sulphur  2,  caustic  soda  1,  in  distilled  water  for  2  liours,  straining, 
and  gradually  adding  to  the  solution,  while  warm,  slight  excess  of  dilute 
sulphuric  acid  ;  wash  the  precipitate  until  free  from  sulphate,  and  di-v 
below  100°C. 

The  official  instructions  should  be  followed  minutely,  as  any  deviation 
is  liable  to  lead  to  variability  in  the  composition  of  the  product. 

Characters. — A  dull-red  powder,  without  odour,  and  with 
a  very  slight  taste.  Insoluble  in  water.  It  dissolves  in  solu- 
tions of  caustic  alkalies,  forming  antimonates,  thio-anti- 
monates,  &c.,  and  in  hot  hydrochloric  acid  with  the  evolution 
of  sulphuretted  hydrogen  and  the  separation  of  sulphur. 

It  should  contain  only  the  slightest  traces  of  arsenic.    Three  grammes 
should  yield  2  grammes  of  antimonic  oxide. 
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Dose.—l  to  2  grains. 

Pharmacology.— Pxi\.ctic£i\\y  the  same  as  antimonious 
oxide.  It  is  rarely  used  therapeutically,  except  in  the  form 
of  the  compound  calomel  pill. 

Pilula    Hydrargyri  Subchloridi   Composita.— See 
page  188. 

Antimonium  Nigrum  Purificatum.— Native  anti- 
monious sulphide,  Sb,S„  purified  and  reduced  to  fine  powder. 

Siliceous  matter  is  removed  by  fusion ;  arsenic,  if  present,  by  digesting 
for  several  days  in  half  its  weight  of  solution  of  ammonia,  washing,  and 
drying. 

Characters —A  greyish-black  crystalline  powder,  insoluble 
in  water. 

On  boiling  with  excess  of  hydrochloric  acid,  it  evolves  sulphuretted 
hydrogen,  and  should  form  an  almost  clear  solution  of  antimony  tri- 
chloride.   It  should  not  contain  more  than  traces  of  arsenic. 

It  is  used  only  for  preparing  other  compounds  of  antimony. 

AESENIUM 

The  ofiicial  compounds  of  arsenium  are  extremely 
poisonous.  They  are  more  readily  absorbed  than  the  com- 
pounds of  antimony,  and  consequently  exert  a  more,  marked 
general  effect.  Applied  locally  they  slowly  kill  tissues,  and 
when  taken  by  the  mouth  in  sufficient  doses  produce  symptoms 
of  irritant  poisoning.  In  most  cases  the  symptoms  do  not 
appear  for  half  an  hour  or  more ;  then  there  is  a  feeling  of 
constriction  and  burning  in  the  throat  and  oesophagus,  quickly 
followed  by  pain  and  tenderness  in  the  epigastrium  and 
vomiting.  Later,  diarrhoea  appears,  and  the  stools  gradually 
assume  a  characteristic  appearance,  closely  resembHng  rice 
water.  The  abdominal  pain  and  tenderness  increase,  sym- 
ptoms of  collapse  develop,  and  the  patient  dies  usually  in  a 
comatose  condition.  Sometimes  after  large  doses  collapse 
occurs,  and  the  patient  dies  before  the  gastro-enteric  symptoms 
have  had  time  to  develop. 
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After  the  continued  use  of  smcall  doses  of  arsenical  com- 
pounds, a  series  of  symptoms,  known  collectively  as  chronic 
arsenical  poisoning,  are  produced  in  many  people.  These 
vary  in  different  individuals,  and  to  some  extent  according  to 
the  path  hy  which  the  compound  reaches  the  system.  Most 
commonly  there  is  inflammation  of  various  mucous  mem- 
branes (eyes,  nose,  &c.),  gastric  uneasiness  and  diarrhoea, 
and,  later,  usually  inflammation  of  the  peripheral  nerves 
(peripheral  neuritis)  and  cutaneous  eruptions  (erythematous, 
papular,  vesicular,  pustular,  &c.,  keratosis,  pigmentations). 
One  or  more  of  these  groups  of  symptoms  may  be  predomi- 
nant or  may  occur  alone.  In  the  case  of  arsenical  workers 
the  symptoms  are  confined  mainly  to  catarrhal  affections  of 
the  throat  and  upper  air  passages. 

While  some  individuals  suffer  from  chronic  arsenical 
poisoning  after  taking  arsenic  in  one  or  other  form,  other 
individuals  appear  to  acquire  a  tolerance  to  it.  The  most 
notable  instance  is  that  of  the  peasants  of  Styria,  who,  after 
long  training,  are  able  to  take  poisonous  doses  with  impunity  ; 
but  a  similar  tolerance  has  also  been  noticed  among  workers 
in  arsenical  ores  and  others. 

The  mode  of  action  of  arsenic  on  the  tissues  is  not  well 
understood.  It  has  no  obvious  action  on  dead  tissue,  but  it 
gradually  kills  living  tissue,  and  often  mummifies  it.  It  is  a 
mild  disinfectant.  Its  most  important  actions  in  medicinal 
doses  are  on  the  blood  in  disease,  the  skin,  and  nutrition 
generally.  It  often  improves  nutrition,  and  is  frequently  given 
to  horses  for  this  purpose.  It  has  no  distinct  action  on  the 
blood  in  health,  but  in  some  diseases,  especially  those  asso- 
ciated with  lymphocytosis,  it  brings  back  the  condition  of  the 
blood  towards  health.  Experimentally,  it  has  been  found  to 
affect  the  bone  marrow,  converting  the  yellow  fatty  variety 
into  something  akin  to  red  marrow.  Its  influence  on  the 
skin  is  obvious  from  the  pigmentation  and  eruptions  it 
causes,  and  it  has  been  demonstrated  experimentally. 
Arsenic  has  been  found  in  the  epidermal  scales  and  the  hair 
after  its  medicinal  administration. 

After  the  administration  of  moderate  doses,  and  especially 
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after  prolonged  use,  arsenic  produces  fatty  degeneration  of 
tissues  resembling,  but  less  marked  than,  that  produced  by 
phosphorus.  Changes  in  the  bones  similar  to  those  obtained 
from  phosphorus  have  also  been  described,  but  these  have  not 
been  found  by  recent  investigators. 

Arsenic  is  readily  absorbed,  and  is  excreted  in  the  urine, 
sweat,  and  other  excretions. 

Acidum  Arseniosum— arsenious  anhydride.  Arseni- 
ous  oxide.   As^O^.   Commonly  called  arsenic. 

Prepared  by  roasting  arsenical  -pyrites  ;  also  obtained  as  a  by-product 
in  the  extraction  of  tin  &c.  from  arsenical  ores.  It  is  purified  by  re- 
sublimation. 

Characters.— ^ti-atifLed  or  white  porcelain-Hke  masses  or 
a  heavy  white  powder,  without  odour  and  almost  without 
taste.  Soluble  in  100  parts  of  water  (see  below)  and  in 
5  parts  of  glycerin ;  shghtly  soluble  in  alcohol.  It  is  more 
soluble  in  dilute  hydrochloric  or  sulphuric  acids  and  in  dilute 
alkalies  than  in  water.    Its  aqueous  solution  is  faintly  acid. 

When  sloAvly  heated  in  a  tube  it  sublimes,  and  settles  on  a  cooler  part 
of  the  tube  as  minute  transparent  octahedral  crystals.  It  should  contain 
no  arsenious  sulphide. 

The  stratified  appearance  of  lump  arsenic  is  due  to  the  fact  that 
arsenic  exists  in  two  (it  can  be  obtained  in  three)  allotropic  forms. 
"When  prepared  in  the  ordinary  way  the  vitreous  variety  is  first  formed, 
but  under  the  influence  of  the  aqueous  vapour  in  the  air  it  is  gradually 
converted  into  the  opaque  crystalline  variety.  The  two  varieties  differ 
considerably  in  their  solubility  m  water  and  other  substances.  The 
amorphous  variety  is  the  more  soluble,  but  after  a  short  time  it  is 
gradually  converted  into  the  less  soluble  variety.  The  following  abridged 
table  from  '  Comey's  Dictionary  of  Chemical  Solubilities  '  will  give  the 
best  idea  of  the  solubility  of  the  two  forms.  The  numbers  refer  to  parts 
soluble  in  100  parts  of  water  at  ordinary  temperatures  : 

Crystalline  form  Amorplioiis  form 
Ihour  .  .  .  0-023  1-589 
3  hours  .  .  .  0-088  2-856 
6  hours  .  .  .  0-353  3-G06 
24  hours  .  .  .  0-956  3-306 
2  days  .  .  .  1-627  2-629 
1  week       .       .       .       1-673  1-763 

When  dissolved  in  water,  arsenious  anhydride  becomes  arsenious  acid 
(or,  rather,  forms  a  number  of  hydrates,  H,.ASoOu,  H.1AS.P5,  HiAsO.,!,  but 
the  solution  has  very  weak  acid  properties. 
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Dose.—L  to  gi-ain. 

Phannacology.—ThiQ  has  been  described  above. 

It  has  been  used,  diluted  with  charcoal,  flour,  antimony 
sulphide,  &c.,  as  a  local  application  to  cancer  and  other 
diseases,  but  it  is  a  painful  remedy,  and  is  liable  to  be 
absorbed,  so  that  its  use  has  been  abandoned.  It  is  still 
employed,  combined  with  morphine,  cocaine,  &c.,  by  dentists 
to  kill  the  nerve  previous  to  filling  a  tooth. 

It  is  given  internally  in  a  large  number  of  diseases, 
especially  chronic  skin  diseases  (lichen,  psoriasis,  pemphigus, 
&c.),  and  certain  diseases  associated  with  marked  changes  in 
the  blood  (pernicious  anaemia,  leukaemia,  &c.),  or  in  lymphatic 
glands  (lymphadenoma).  It  is  not  of  much  use  alone  in 
simple  anaemia. 

It  is  frequently  employed  in  some  nervous  diseases  (chorea, 
neuralgia,  &c.),  in  cardiac  weakness,  asthma,  chronic  gastric 
catarrh,  chronic  rheumatism,  gout,  and  numerous  other 
diseases.  Next  to  quinine,  it  is  one  of  the  best  remedies  for 
the  treatment  of  malaria,  but  it  is  much  inferior  to  quinine, 
and  is  not  largely  employed. 

Arsenic  should  usually  be  given  after  meals. 

Liquor  Arsenicalis— Fowler's  solution.  A  liquor 
containing  the  equivalent  of  1  gramme  of  arsenious  an- 
hydride in  100  c.c.  Practically  a  1  per  cent,  solution. 
It  is  perfumed  and  coloured  with  compound  tincture  of 
lavender. 

Arsenious  anhyclricle,  1  g.  ;  potassium  carbonate,  1  g. ;  com- 
pound tincture  of  lavender,  c.c;  distiUed  water,  to  make 
100  c.c. 

The  potassium  carbonate  aids  the  solution  of  the  arsenic.  Only 
a  small  amount  of  potassium  arsenite  is  formed  unless  prolonged 
boiling  is  employed,  which  the  Pharmacopoeia  does  not  recommend. 

Characters. — A  reddish  liquid  with  a  lavender  odour. 
It  has  an  alkaline  reaction. 
Dose. — 2  to  8  minims. 

Pharmacologij . — Its  action  and  uses  are  those  of 
arsenious  anhydride.  It  is  the  preparation  commonly 
used  for  administermg  this  substance.    It  should  not  be 
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prescribed  with  acid  solutions  or  with  substances  incom- 
patible with  alkalies. 

Liquor  Arsenici  Hydrochloricus.— An  acid  arsenical 
solution  of  the  same  strength  as  Liquor  Arsenicalis. 

Arsenious  anhydride,  1  g.;  hydrochloric  acid,  1^  c.c. ;  distilled 
water,  to  make  100  c.c. 

The  acid  aids  the  solution  of  the  arsenic. 

Characters.— K  colourless  liquid  without  distinctive 
taste.    It  has  an  acid  reaction. 
Dose. — 2  to  8  minims. 

Pharmacology.— Tlh-Q  same  as  Liquor  Arsenicahs.  It 
is  prescribed  in  place  of  Liquor  Arsenicalis  whenever  it 
is  necessary  to  order  preparations  or  substances  (acids, 
alkaloidal  preparations)  incompatible  with  this. 

Sodii  Arsenas. — Anhydrous  di-sodium  hydrogen  ar- 
senate. Na  HASO4. 

Prepared  by  fusing  arsenious  anhydride  with  sodium  nitrate  and 
sodium  carbonate,  extracting  the  fused  mass  with  water,  and  crystaUising. 
The  water  of  crystallisation  is  then  driven  off  by  heating  to  150°C. 

The  anhydrous  salt  is  official  because  the  crystalline  salt  varies  some- 
what in  composition.  When  freshly  prepared  it  is  NaoHAsO^.lSHoO,  but 
it  effloresces  and  becomes  Na.,HAs04,7HoO. 

Characters. — A  white  powder  with  a  slight  saline  taste. 
Soluble  in  5  parts  of  water ;  insoluble  in  alcohol.    Its  aqueous 
solution  has  an  alkaline  reaction. 
It  should  contain  no  impurity. 

Dose. — ^0  Til  grain. 

Pharmacology . — Its  action  is  similar  to  that  of  arsenious 
anhydride,  but  weaker.  This  is  due  to  the  facts  that  it  con- 
tains less  combined  arsenium  and  that,  apart  from  this, 
arsenates  are  weaker  than  arsenites.  It  is  used  for  the  same 
purposes  as  arsenious  anhydride,  and  is  generally  adminis- 
tered as  the  ofificial  liquor. 

Liquor  Sodii  Arsenatis. — A  1  per  cent,  solution  of 
anhydrous  sodium  arsenate  in  distilled  water.  It  contains 
only  about  half  the  quantity  of  arsenium  present  in 
Liquor  Arsenicalis. 
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Dose. — 2  to  8  minims. 

Pharmacology. —ItQ  action  is  similar  to,  but  weaker 
than,  that  of  Liquor  Arsenicalis.  It  is  used  for  the  same 
purposes. 

Ferri  Arsenas.—' Ferrous  arsenate,  Fe,(A80,),,6H,0, 
with  ferric  arsenate  and  some  iron  oxide.'  Ferrous  arsenate 
must  be  present  to  the  extent  of  ]2|-  per  cent,  of  the  hydrous, 
or  10  per  cent,  of  the  anhydrous,  salt. 

Prepared  by  adding  solution  of  sodium  arsenate  to  slight  excess  of 
solution-  of  ferrous  sulphate,  and  subsequently  sufficient  solution  of 
sodium  bicarbonate  to  neutralise  the  sulphiu-ic  acid  formed  by  the 
mteraction  ;  wash  the  precipitate  until  free  from  sulphates,  press  to 
remove  excess  of  water,  and  dry  at  a  temperature  not  exceeding  38  C. 

The  ferrous  arsenate  first  precipitated  is  white,  but  it  rapidly  becomes 
gi-eenish  from  oxidation.  It  is  necessary  to  neutralise  the  sulphuric  acid 
produced  in  the  reaction  (owing  to  sodium  arsenate  being  an  acid  and 
ferrous  arsenate  a  normal  salt),  as  arsenate  of  iron  is  soluble  in  dilute 
acids. 

Characters. — A  greenish  amorphous  powder,  without 
odour  or  taste.  Insoluble  in  water,  but  readily  dissolved  by 
hydrochloric  acid. 

It  should  contain  no  sulphates.  The  only  quantitative  test  given  in 
the  Pharmacopoeia  shows  that  the  preparation  contains  10  per  cent,  of 
anhydrous  ferrous  arsenate.  This  is  of  subsidiary  interest.  Tbe  point  of 
importance  is  the  quantity  of  arsenate  present,  whether  ferrous  or  ferric. 

Dose. — y'fr  to  ^  grain. 

Pharmacology.— Ivon  arsenate  is  soluble  in  dilute  acids, 
hence  in  ordinary  doses  it  is  probably  wholly  dissolved  in  the 
stomach.  Its  action  h  that  of  its  component  radicals,  but 
is  mainly  that  of  an  arsenate.  The  effect  of  the  iron,  even 
in  full  doses,  is  comparatively  insignificant.  It  has,  how- 
ever, the  same  action  as  that  of  any  other  iron  compound 
administered  in  the  same  (equimolecular)  dose.  The  amount 
of  arsenate  in  hydrous  ferrous  arsenate  is  about  half  the 
weight  of  the  compound;  in  the  official  iron  arsenate  it  is 
less.  Arsenates  are  also  less  powerful  than  arsenites.  Hence 
the  dose  of  Ferri  Arsenas,  although  considerably  more  than 
that  of  Acidum  Arseniosum,  is  comparable  with  it. 
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It  has  been  used  in  caniemia  and  other  pathological  con- 
ditions of  the  blood  in  which  iron  and  arsenical  compounds 
are  believed  to  be  beneficial.  There  is,  however,  no  special 
virtue  in  this  compound,  and  it  is  often  better  to  administer 
iron  and  arsenical  compounds  separately.  It  has  been  em- 
ployed in  anemia,  in  chronic  rheumatism,  and  in  certain 
chronic  skin  diseases. 

Arsenii  lodidum. — Arsenious  iodide,  Asl^. 
Prepared  by  heating  a  mixture  of  equivalent  quantities  of  metallic 
arsenic  and  iodine. 

CJiaracters.—Ovange  or  orange-red  crystals  or  crystalline 
masses,  with  an  acid  taste  and  a  faint  iodine  odour.  Soluble 
in  12  part^  of  water,  and  in  50  parts  of  alcohol.  Its  aqueous 
solution  is  markedly  acid  (the  Pharmacopoeia  says  neutral). 
■  It  is  not  a  very  stable  compoimd.  Exposed  to  air  and  liglit  it 
gradually  gives  off  iodine  vapour  at  ordinary  temperatures;  to  a  larger 
extent  if  heated.    It  may  be  entirely  volatiUsed  by  heat. 

Dose.  — -g-V  to  I  grain. 

Pharmacology. — It  has  a  similar  action  to  arsenious  acid. 
(In  solution  it  gradually  decomposes  into  hydriodic  and  arse- 
nious  acids.)  The  quantity  of  iodide,  even  in  a  full  dose,  k 
too  small  to  exert  much  effect.  It  is  used  almost  solely  in 
the  form  of  the  following  liquor. 

Liquor  Arsenii  et  Hydrargyri  lodidi.— Donovan's 

solution.    A  liquor  prepared  by  dissolving  1  gramme  of 

arsenious  iodide  and  1  gramme  of  mercuric  iodide  in 

100  c.c.  of  distilled  water. 

It  is  a  complex  mixture,  the  constitution  of  vi^hich  is  unknown. 

It  probably  contains  free  hydriodic  acid,  arsenious  acid,  a  complex 

acid  containing  mercury  and  iodine  (mercuro-iodic  acid),  and  the 

original  substances. 

Characters. — A  clear  pale-yellow  liquid  with  a  slightly 
acid,  unpleasant  metallic  taste. 
Dose. — 5  to  20  minims. 

Pharmacology. — Its  action  is  that  of  arsenite  and  mer- 
cury ions.  It  is  used  mainly  in  the  treatment  of  chronic 
skin  diseases. 
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SYNTHETIC  ORGANIC  SUBSTANCES 

In  this  group  will  be  included  nearly  all  the  official  organic 
substances  which  have  been  synthesised,  although  they  may 
not  necessarily  be  prepared,  commercially,  in  this  way.  For 
convenience,  some  of  the  pure  organic  substances,  which  have 
been  synthesised,  derived  from  animals  and  plants,  are' con- 
sidered later  in  connection  with  the  drugs  from  which  they 
are  derived,  because  the  pharmacological  action  of  the  crude 
drug  and  pure  principle  are  similar,  and,  in  most  cases,  iden- 
tical. A  few  organic  acids  have  been  already  described 
(page  66,  et  seq.). 

The  substances  of  the  aliphatic  group  (the  open-chain 
hydrocarbons  and  their  derivatives)  will  be  taken  first. 

PARAFFINS 

Three  paraffins,  or  rather  mixtures  of  paraffins,  are  official, 
and  are  termed,  respectively,  liquid  paraffin,  soft  paraffin,  and 
hard  paraffin.  Chemically,  they  all  possess  similar  proper- 
ties ;  they  are  very  stable  substances,  cannot  be  saponified, 
and  are  insoluble  in  aqueous  media. 

Pharmacologically,  the  lower  boiling  liquid  paraffins  pro- 
duce an  irritant  effect  on  the  skin  when  applied  for  some 
time,  but  the  official  paraffins  have  an  almost  pure  protective 
effect.  The  latter  are  not  absorbed  to  any  appreciable  extent 
when  applied  externally  or  when  taken  by  the  mouth,  and, 
consequently,  they  exert  no  general  action  on  the  body.  (A 
few  of  the  lowest  boiling  paraffins  will  produce  anaesthesia 
when  inhaled.) 

The  paraffins  are  derived  from  crude  petroleum  or  shale  by  distillation. 
Nearly  all  the  paraffins  (except  hard  paraffin),  used  in  this  country,  are 
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derived  from  American  petroleum,  which  consists  almost  solely  of  normal 
paraffins  (C„Ho„+o).  Crude  petroleimi  is  first  separated'  into  two  portions, 
which  are  further' separated  by  fractional  distillation  and  purification  into 
other  portions,  which  jire  sold  under  various  names,  but  are  commonly 
grouped  as  naphthas,  illuminating  oils,  lubricant  oils,  paraffins,  and  coke. 
The  portion  distiUing  between  50°  and  60°C.,  which  consists  mainly  of 
pentane  and  hexane,  is  official  in  the  Appendix  of  the  Pharmacopoeia  as 
Petroleum  Spirit.  (It  is  more  lasually  called  Petroleum  Ether,  and  is 
used  as  a  solvent.)  The  next  portion,  distilling  between  60°  and  90°C., 
consists  mainly  of  hexane  and  heptane,  and  is  kno\vn  commercially  as 
petroleum  benzine  (not  benzene,  C„H,,).  The  next  distillate,  coming  over 
between  90°  and  120°C.,  is  principally  heptane  and  octane,  and  is  known  as 
ligroiu  or  light  petroleum.  That  distilling  between  120°  and  300°C.  is 
used  imder  various  names  (kerosene,  i<ec.)  for  illuminating  purposes.  The 
portion  distilling  between  330°  and  390°C.  is  used  for  making  the  official 
Paraffinum  Liquidum.  The  residue  forms  the  basis  for  preparing  soft 
paraffin,  Paraffinum  MoUe,  or  vaseline.  Paraffinum  Drxrum  is  obtained 
from  bituminous  shale. 

Paraffinum  Liquidum.— A  mixture  of  high  boiling 
Hquid  paraf&ns.    It  should  not  boil  below  360°C, 

Prepared  by  purifying  the  crude  distillate  by  washing  with  sulphm-ic 
acid  and  caustic  soda  solution,  decolou.rising  by  filtering  through  charcoal 
and  re-distilling. 

Characters. — A  colourless  oily  liquid  without  taste  or 
odour.  Insoluble  in  water,  slightly  soluble  in  absolute  alcohol, 
readily  in  ether,  chloroform,  the  fixed  and  volatile  oils.  It 
dissolves  iodine,  iodoform,  phosphorus,  and  various  other 
substances. 

Specific  gravity  0-885  to  0*890.  It  should  contain  no  acids  or  sulphur 
compoimds  and  not  more  than  traces  of  other  organic  substances. 
(Canadian  and  some  American  petroleums  contain  sulphur  compounds 
which  are  liable  to  contaminate  the  product.) 

P/tarmacoZo(7^/.— Externally  it  is  almost  purely  protective, 
and  is  occasionally  used  as  a  basis  for  the  local  application  of 
medicines.  It  has  been  given  as  an  emulsion  by  the  mouth 
in  diseases  associated  with  emaciation,  but  is  of  little  value. 
It  is  not  absorbed  to  any  appreciable  extent,  and  undergoes 
no  changes  in  the  body. 

Paraffinum  Molle — vaseline.  A  soft  unctuous  mixture 
of  paraffins  of  high  molecular  weight. 


204 


MATERIA  MEDICA 


Prepared  by  purifying,  in  the  manner  referred  to  under  Paraffinum 
Liquidum,  the  least  volatile  portions  of  American  petroleum.  The  white 
variety  is  made  by  bleaching  the  ordinary  yellow  variety. 

Characters. —White  or  yellow,  semi-solid,  translucent, 
almost  without  taste  or  odour.  Insoluble  in  water,  slightly 
soluble  in  absolute  alcohol,  readily  soluble  in  ether,  chloro- 
form, the  fixed  and  volatile  oils.    It  melts  at  35-5°  to  40°C. 

It  should  contain  no  fixed  oils,  fats,  resins,  or  sulphur  compounds,  and 
should  give  no  reaction  with  litmus. 

Pharmacology.— It  is  purely  protective.  It  is  not  ab- 
sorbed by  the  skin,  and  substances  mixed  with  it  do  not 
readily  penetrate  into  the  skin.  It  is  used  to  protect  the  skin 
from  irritation  by  air  or  water,  and  as  a  basis  for  ointments. 
It  is,  however,  too  soft  for  most  purposes  unless  combined 
with  a  considerable  amount  of  powder  or  a  substance  of  firm 
consistence. 

Unguentum  Paraffini.— See  below. 

Paraffinum  Durum.— A  mixture  of  several  solid 
imrafiins. 

Prepared  from  the  purified  '  oily  tar  '  obtained  from  the  destructive 
distillation  of  certain  bituminous  shales,  by  separating  the  liquid  portions 
by  refrigeration,  and  purifying  the  product. 

Characters.  —  Colourless,  semi-transparent,  crystalline 
masses,  slightly  greasy  to  the  touch,  without  taste  or  odour. 
Insoluble  in  water,  slightly  soluble  in  absolute  alcohol  and  in 
ether. 

Melting-point  54-4°  to  57-2°C.     Sp.  gr.  0-82  to  0-94.     It  should 
contain  no  acid,  alkali,  or  mineral  ash. 

Pharmacology . — It  is  purely  protective,  but  is  too  hard 
for  use  alone.  It  is  employed  mainly  to  increase  the  consis- 
tence of  soft  paraffin  so  as  to  make  a  suitable  ointment  basis. 

Unguentum  Paraffini. — Consists  of  hard  paraffin  3, 
soft  paraffin  7. 

The  proportions  may  be  varied  if  the  prevailing  temperature 
require  it. 
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As  a  basis  for  white  substances,  white  soft  paraffin  should  be 
used ;  for  coloured  substances  the  yellow  variety  of  soft  paraffin  is 
advised. 

Pharmacology. — It  is  simply  protective.  It  is  used  as 
the  basis  of  a  large  number  of  ointments,  mainly  because 
it  does  not  go  rancid.  It  does  not  penetrate  into  the 
skin  readily,  and  therefore  should  not  be  used  to  make 
ointments  which  are  required  to  penetrate  deeply. 

ALCOHOLS,  ETHERS,  &c. ;  CHLORO-DERIVATIVES 

Many  of  the  simpler  members  of  the  aliphatic  group  possess 
certain  common  pharmacological  actions,  of  which  a  de- 
pressant action  on  the  nervous  system,  and  more  especially 
the  cerebrum,  is  the  chief.  These  compounds  are  the  alcohols, 
ethers,  certain  esters,  aldehydes  and  ketones,  and  the  halogen 
(more  especially  the  chloro-)  derivatives.  These  substances 
do  not  dissociate  in  solution,  and  are  not  decomposed  to  any 
appreciable  extent  before  absorption ;  they  therefore  act  as 
intact  molecules.  Their  mode  of  action  is  not  completely 
known  ;  whether  it  is  mainly  physical  or  chemical,  for  example, 
is  still  undetermined. 

The  best-known  member  of  the  group  is  ethylic  alcohol,  the  intoxica- 
ting effects  of  which  are  well  known.  The  formula  of  this  substance  is 
CoH  .OH,  and  its  action  is  tisually  attributed  to  the  alkyl  radical  G.M-^. 
For  purely  descriptive  purposes  this  supposition  is  convenient ;  it  enables 
us  to  state  in  general  terms  most  of  the  components  of  this  pharmacological 
group.  Thus  we  may  say  that  all  mon-alkyl  radicals  of  this  type,  if  not 
combined  with  a  powerful  pharmacologically  active  radical  or  a  carboxyl 
group  (acids),  will  exert  a  depressant  action  on  the  brain,  j)rovided  that 
the  resulting  compound  is  soluble  in  water.  The  higher  alcohols — propyl, 
butyl,  amyl — possess  an  action  comparable  to  that  of  ethyl  alcohol ;  but 
the  alcohols  still  higher  in  the  series  are  too  insoluble  in  aqueous  media 
to  be  able  to  exert  much  effect.  AVhen  an  alky]  radical,  say  ethyl,  is 
united  to  a  comparatively  inactive  radical,  as  in  ethjd  acetate,  the  pharma- 
cological action  of  the  compound  is  very  similar  to  that  of  the  alcohol.  If, 
however,  the  acidic  radical  has  a  powerful  effect,  as  in  ethyl  nitrite,  the 
action  of  the  alkyl  is  eclipsed. 

This  question  of  the  relation  between  chemical  constitution  and 
pharmacological  action  is  too  extensive  and  intricate  to  be  even  sum- 
marily considered  here.    But  the  example  of  the  chlor-methanes  may  be 
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referred  to.  The  introduction  of  chlorine  into  simple  organic  compounds 
often  confers  on  them  narcotic  properties.  Methane  has  only  a  narcotic 
action  in  virtue  of  its  heing  pharmacologically  an  inert  gas.  But  when 
chlorine  is  introduced  into  the  molecule  and  mono-chlor-methane, 
CH.,C1,  obtained,  a  well-marked  narcotic  effect  is  developed.  This  is 
more  marked  in  di-chlor-methane,  CH.,C],„  and  still  more  marked  in  tri- 
chlor-methane  (chloroform),  CHCI3.  It  is,  however,  much  less  obvious 
in  tetra-chlor-methane,  CCli,  partly  owing  to  the  very  slight  solubility  of 
this  substance.  The  chlor- derivatives  of  ethane  form  a  similar  pharma- 
cological series.  It  must  not  be  supposed,  however,  that  the  action  is  in 
any  sense  a  chlorine  action. 


ALCOHOL 

E  thy  lie  alcohol  of  various  strengths  is  official  in  the 
Pharmacopoeia.  It  is  also  the  main  active  ingredient  in 
brandy  and  two  wines  which  are  official. 

Alcohol  Absolutum.-'  Ethyl  hydroxide,  C2H5OH,  with 
not  more  than  1  per  cent.,  by  weight,  of  water.' 

Prepared  by  removing  water  from  the  strong  commercial  alcohol  (95 
to  96  per  cent.)  by  means  of  dehydrating  agents  {e.g.  quick-lime)  and  re- 
distilling. 

Characters. — Similar  to  those  of  rectified  spirit  (see 
below).  It  is  more  volatile,  and  has  a  lower  specific  gravity.' 
It  is  also  hygroscopic  and  takes  up  water  quickly  if  exposed 
to  the  air. 

The  presence  of  excess  of  water  is  detected  by  adding  anhydrous 
copper  sulphate  to  the  alcohol  in  a  well-closed  bottle  and  shaking  occa- 
sionally. If  after  2  to  3  hours  the  salt  becomes  decidedly  blue,  an  excess 
of  water  is  present.    Sp.  gr.  0-794  to  0-797. 

It  is  used  in  preparing  Liquor  Ethyl  Nitritis  and  Liquor  Sodii 
Ethylatis,  and  as  a  solvent. 

Spiritus  Rectificatus — alcohol   (90   per   cent.).    '  A 

liquid  containing  90  parts  by  volume  of  ethyl  hydroxide, 
C.^H-OH,  and  10  parts  by  volume  of  water ' ;  or  85-65  per 
cent,  and  14-35  per  cent,  by  weight  respectively. 

Prepared  by  fermenting  the  sugar  obtained  from  the  starch  of  cereals 
or  potatoes,  or  molasses,  and  distilling. 

Most  of  the  alcohol  prepared  in  this  country  is  made  from  barley.. 
Part  of  this  is  first  malted  to  obtain  the  ferment  diastase,  and  then  mixed 
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with  the  remainder  and  water,  and  the  whole  is  kept  at  a  temperature  of 
about  60°C.  (below  63°C.)-  The  starch  of  the  grain  is  converted  into 
maltose  and  dextrin,  the  conditions  being  arranged  to  obtain  as  little 
dextrin  as  possible.  The  mixture  is  then  rapidly  cooled  and  yeast  added, 
which  decomposes  the  sugars  formed  into  alcohol  and  carbon  dioxide. 
When  the  mixture  contains  14  to  15  per  cent,  of  alcohol  the  action  of  the 
yeast  is  inhibited.  In  practice  the  conditions  are  so  arranged  that  the 
sugars  are  exhausted  before  this  point  is  reached.  The  product  is  then 
subjected  to  distillation,  and  the  distillate  is  purified  by  dilution  with 
water,  filtration  through  charcoal,  and  fi-actional  distillation.  During  the 
fermentation  small  quantities  of  higher  monhydric  alcohols,  aldehyde, 
acetic  and  succinic  acids,  glycerin,  &c.  are  formed  (from  5  to  8  per  cent, 
of  the  sugar)  and  are  liable  to  contaminate  the  product.  The  higher 
boiling  products  constitute  the  so-called  'fusel  oil,' the  most  important 
component  of  which  is  amyl  alcohol. 

Characters. — A  colourless,  transparent,  mobile,  and  vola- 
tile liquid,  with  a  characteristic  odour  and  a  spirituous  burning 
taste.  It  is  inflammable,  and  burns  with  a  blue  smokeless 
flame.  It  is  miscible  in  all  proportions  with  water,  and  is  a 
solvent  of  most  organic  and  some  inorganic  substances  ;  but 
inorganic  carbonates  and  many  inorganic  salts  are  insoluble 
in  it. 

It  should  contain  not  more  than  traces  of  amylic  alcohol  or  aldehyde, 
and  no  other  impurity  (oily  or  resinous  substances,  tannic  acid,  fixed 
matter,  &c.). 

Diluted  Alcohol. — Four  strengths  are  official.  They 
contain,  respectively,  70  per  cent.,  60  per  cent.,  45  per  cent., 
and  20  per  cent.,  by  volume,  of  ethyl  hydroxide. 

They  are  prepared  by  diluting  rectified  spirit  with  the  proper 
amount  of  distilled  water.  As  contraction  of  volume  and  rise  of 
temperature  occur  when  rectified  spirit  and  water  are  mixed,  it  is 
necessary  to  allow  for  these  when  making  the  diluted  alcohol.  Thus 
70  per  cent,  alcohol  is  prepared  by  mixing  together  100  volumes  of 
90  per  cent,  alcohol  and  81  volumes  of  distilled  water. 

Pharmacology.— Y^hen  applied  to  the  skin,  alcohol  pro- 
duces a  sensation  of  coldness,  owing  to  the  abstraction  of  heat 
by  its  evaporation.  If  evaporation  is  prevented,  strengths 
above  60  per  cent,  irritate  and  cause  redness.  Weaker 
strengths  produce  no  marked  effect  unless  frequently  applied, 
when   they  induce    hardening  of  the  skin.     To  mucous 
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membranes  and  denuded  surfaces,  alcohol  of  40  per  cent, 
strength  is  irritant ;  pure  alcohol  is  astringent  or  even  mildly 
caustic ;  it  abstracts  water  to  a  slight  degree,  and  precipitates 
the  superficial  albuminous  substances.  It  is  not  generally  used 
as  an  astringent,  because  its  action  is  transient,  owing  to  the 
precipitated  albumen  being  readily  soluble  in  aqueous  media. 

Alcohol  of  60  per  cent,  strength  is  disinfectant  (bacteri- 
cidal). Weaker  solutions  (under  50  per  cent.)  are  only  anti- 
septic. 

When  taken  by  the  mouth  in  dilute  solution  it  produces  a 
feeling  of  warmth  in  the  mouth  and  reflexly  excites  salivation 
and  increased  gastric  secretion.  Pure  alcohol  produces  a 
burning  sensation.  In  the  stomach  small  doses  are  carmina- 
tive and  mildly  stimulant ;  there  is  a  feeling  of  warmth,  the 
gastric  secretion  is  slightly  increased,  and  the  gastric  move- 
ments are  regulated.  The  gastric  contents  pass  more  quickly 
into  the  duodenum,  and  absorption  from  the  stomach  and 
intestine  is  accelerated.  Large  doses  of  alcohol  irritate  the 
mouth  and  stomach,  and  produce  burning  pain  and  retard 
digestion. 

Alcohol  is  rapidly  absorbed,  and  acts  on  nearly  all  the 
tissues  of  the  body.  After  single  doses  its  most  obvious 
action  is  on  the  brain.  There  is  a  feeling  of  well-being,  and 
the  functions  of  the  brain  seem  to  be  stimulated,  but  in  most 
people  they  are  really  depressed.  If  the  amount  taken  is 
sufficient,  this  condition  passes  through  one  of  intoxication, 
into  somnolence,  and  finally  sleep.  Accompanying  these 
effects  are  dilatation  of  the  cutaneous  vessels,  a  sensation 
of  warmth,  and  transient  diuresis.  The  temperature  in 
reality  falls,  but  after  moderate  doses,  not  more  than  1°-2°F, 
The  heart  is  but  little  influenced.  It  is  generally  said  to  be 
stimulated,  but  any  stimulant  effect,  beyond  that  induced 
reflexly  through  the  alimentary  canal,  is  comparatively 
slight. 

In  the  blood,  alcohol  is  gradually  broken  up  into  carbon 
dioxide  and  water.  Heat  is  thus  produced,  and  consequently 
alcohol  may  be  regarded  as  a  food.  Indirectly  it  is  a 
proteid-saver,  since  it  can  replace  a  certain  proportion  of 
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carbo-hydrate  material.  Nearly  all  the  alcohol  taken  is  de- 
composed ;  after  ordinary  doses  only  a  small  percentage  is 
excreted  in  the  urine. 

After  continued  use,  alcohol  frequently  leads  to  patho- 
logical changes  in  the  tissues  of  the  body.    These  are  mainly 
an  increase  in  the  interstitial  tissue  of  organs  and  fatty  degene- 
ration of  cells.    The  organs  do  not  suffer  uniformly  ;  one  or 
more  may  be  much  more  influenced  than  the  rest.  Con- 
sequently the  symptoms  vary.     The  individual  may  come 
under  observation  suffering  from  heart  disease  (dilatation), 
hepatic  disease  (cirrhosis),  kidney  disease  (chronic  Bright's 
disease),  nervous  affections  (insanity,  peripheral  neuritis,  and 
others),  or  chronic  gastric   catarrh.     The  last-named  is 
commonly  present,  and  is  due  mainly  to  the  direct  action  of 
the  alcohol  on  the  gastric  mucous  membrane.    An  enlarged 
and  tuberculated  nose  (acne  rosacea)  is  also  common.  Apart 
from  any  manifest  signs  of  disease,  alcoholic  individuals  are 
more  liable  to  contract  other  diseases,  on  account  of  the 
depressed  condition  of  their  tissues. 

Alcohol  (diluted)  is  used  externally  as  an  evaporating 
lotion  in  inflammations  of  the  skin,  sprains,  &c.,  and  to 
diminish  the  secretion  of  sweat.  It  is  used  to  harden  the 
epidermis  and  prevent  bed-sores,  and  is  also  employed  as  a 
bactericide  to  disinfect  the  skin  (hands  of  surgeon,  &c.), 
before  operation.  For  this  purpose  60  or  70  per  cent,  alcohol 
should  be  employed. 

Internally  it  is  given  as  a  stimulant  and  carminative  in 
gastric  disease,  as  a  stimulant  in  heart  disease,  as  a  food  in 
fevers,  convalescence,  &c.,  and  sometimes  as  a  hypnotic  in 
sleeplessness,  but  for  the  last  purpose  it  is  better  avoided. 
As  a  stimulant  in  cardiac  weakness  its  beneficial  influence 
has  been  overrated,  although  it  is  undoubtedly  useful.  As  a 
food  its  value  is  limited.  It  is  doubtful  if  more  than  four  to 
six  ounces  a  day  is  beneficial,  and  this  should  be  given  in 
small  quantities  at  frequent  intervals.  It  has  been  used  as 
an  antipyretic,  but  is  of  little  value. 

The  dilute  alcohols  of  the  Pharmacopceia  are  merely  official 
for  the  making  of  preparations. 

14 
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Spiritus  Yini  Gallici— brandy.  'A  spirituous  liquid 
distilled  from  wine  and  matured  by  age,  and  containing  not 
less  than  36^  per  cent,  by  weight  or  43^  per  cent,  by  volume 
of  ethyl  hydroxide.' 

Characters.— k  brownish  liquid  with  a  characteristic  taste 
and  odour.    It  is  slightly  acid. 

It  contains,  besides  alcohol,  various  ethers  which  give  to  it  most  of 
its  characteristic  taste  and  odour.  It  also  contains  a  small  quantity  of 
aldehyde,  tannin,  and  other  substances.  The  colour  is  derived  from  the 
casks  in  which  it  is  matured,  or,  in  part,  may  have  been  added.  A  con- 
siderable amount  of  the  brandy  sold  is  fictitious. 

Pharmacology.— YQicy  similar  to  that  of  alcohol  of  corre- 
sponding strength.  The  ethers  present  in  it  make  it-  more 
pleasant  and  pungent  to  the  taste  and  increase  its  reflex 
effects,  but  it  is  doubtful  if  they  do  more  than  this.  This 
action,  however,  makes  it  more  efficacious  in  disease,  and 
alcohol  is  commonly  administered  internally  in  this  form. 

Mistura  Spiritus  Vini  Gallici.— A  yellow  mixture 
containing  yolk  of  egg,  sugar,  and  equal  parts  of  brandy 
and  cinnamon  water. 

Two  yolks  of  eggs  are  rubbed  together  with  sugar  ^  oz.  and 
cimiamon  water  4  fl.  oz.  and  brandy  4  fl.  oz.  added. 

Dose,  as  a  draught — 1  to  2  fluid  ounces. 

Pharmacologij.-lMnlj  that  of  brandy.  The  yolks 
make  it  somewhat  nutritious  and  also  diminish  the  irritant 
effect  of  the  spirit.    It  is  often  useful  in  convalescence. 

Yinum  Xericum — sherry.     'A   Spanish   wine.'  I 
should  contain  not  less  than  16  per  cent,  of  ethyl  hydroxide 
by  volume. 

It  is  prepared  by  fermenting  fresh  grape  juice  ('  must '). 

It  contains  besides  alcohol  various  ethers  (oenanthylic,  &c.)  essential 
oil,  glucose,  vegetable  acids  (tartaric,  malic)  and  their  salts,  taimin,  etc. 
Sometimes  plaster  of  Paris  is  added  to  the  '  must,'  a  process  technically 
known  as  '  plastering.'  It  is  said  to  aid  the  clarification  of  the  wine,  but 
it  induces  changes  in  it,  '  plastered '  wine  being  relatively  richer  in 
potassixim  and  sulphates  and  poorer  in  tartrates.  The  fermented  juice 
contains  about  13  per  cent,  of  alcohol,  and  it  is  necessary  to  add  a  little 
alcohol  to  in^prove  its  keeping  qualities.  In  the  poorer  wines  salicylic 
acid  is  sometimes  used  for  the  same  purpose. 
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Characters.— A.  pcale  yellowish-brown  wine  with  a  charac- 
teristic taste  and  aroma. 

It  should  not  contain  salicylic  acid. 

It  is  official  for  making  four  medicated  wines  (see  page  48). 

Yinum  Aurantii.— '  Wine  made  by  the  fermentation  of 
a  saccharine  solution,  to  which  fresh  bitter  orange  peel  has 
been  added.'  It  should  contain  10  to  12  per  cent,  by  volume 
of  ethyl  hydroxide. 

Characters. — A  pale  yellowish-brown  wine  with  the  taste 
and  aroma  of  bitter  orange  peel.    It  is  slightly  acid. 

It  should  contain  no  sahcylic  acid  and  not  more  than  traces  of 
sulphites. 

It  is  used  in  making  two  official  wines  (see  page  48). 

ACETIC  ETHEE 

JEther  Aceticus. — '  An  ethereal  liquid  consisting  of 
ethyl  acetate,  CH3-COO(G2Hfl),  together  with  unimportant 
amounts  of  other  substances  '  (of  alcohol,  water,  &c.). 

Prepared  by  distilling  a  mixture  of  ethylic  alcohol,  sulphuric  acid  and 
dried  sodium  acetate,  digesting  the  distillate  with  dried  potassium  car- 
bonate to  neutrahse  the  acetic  acid  formed  and  abstract  water,  and 
fractionally  distilhng  the  hquid.  The  portion  coming  over  between  74° 
and  78°C.  is  the  official  product. 

Characters. — A  colourless  mobile  liquid  with  a  charac- 
teristic fragrant  odour.  Soluble  in  about  12  parts  of  water  ; 
miscible  in  all  proportions  with  alcohol,  ether,  or  chloroform. 
It  is  a  solvent  of  many  organic  substances. 

The  Pharmacopoeia  gives  the  solubility  in  water  as  1  in  not  less  than 
10  parts  by  weight.  Greater  solubility  would  indicate  excess  of  water  or 
alcohol.  The  solubility  of  piu'e  ethyl  acetate  is  1  in  14  of  water.  The 
solution  should  be  neutral. 

It  is  used  in  preparing  Liquor  Epispasticus. 

Dose— 20  to  40  minims  for  repeated  administration ; 
60  to  90  minims  for  a  single  administration. 

Pharmacology. — Its  action  closely  resembles,  that  of 
alcohol  in  most  respects.    It  is  very  fragrant  and  is  one  of 
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the  esters  occurring  in  brandy  and  wines.  It  has  been  used 
as  a  earmmative  and  cardiac  stimulant;  and  also  as  an 
nihalation  in  laryngeal  and  bronchial  troubles  ;  but  it  is  not 
much  employed. 


ETHER 

Ether— ethyl  ether-is  official  in  two  forms,  ordinary 
ether  and  purified  ether. 

^ther  Purificatus.— Almost  pure  ethy]  ether,  (02113)20. 
It  contains  a  negligible  quantity  of  alcohol  and  water. 

Prepared  by  washing  ether  with  distilled  water  to  remove  alcohol  and 
afterwards  distiUing  the  supernatant  liquid  in  the  presence  of  calcium 
chloride  and  recently  prepared  lime  to  remove  water. 

Characters.— k  colourless  mobile  liquid,  having  similar 
general  characters  to  ether.  It  has  a  lower  specific  gravity 
and  boiling-point.    The  latter  is  35°C. 

It  should  not  commence  to  boil  under  34-5°C.  Sp.  f?r.  0-720  to  0-722. 
It  should  contain  no  niethylic  ether  (determined  by  boiling-point)  ;  no 
aldehyde  (no  brownish  discoloration  after  adding  potassium  hydroxide) ; 
no  acid  (no  alteration  of  moistened  blue  litmus-paper  after  24  hours)  ;  and 
no  hydrogen  peroxide  (produced  when  ether  is  stored  in  the  light). 

It  should  form  a  clear  solution  with  an  equal  volume  of  carbon  disul- 
phide  (absence  of  excess  of  water). 

Pharmacology.— ^\m\\?iY  to  that  of  ether  (see  below).  It 
is  used  for  producing  general  anffisthesia.  It  was  used  for 
inducing  local  anaesthesia,  but  has  been  superseded  by  more 
recently  introduced  substances.  For  these  purposes  it  is 
advisable  to  have  ether  as  free  from  alcohol  and  water  as 
possible. 

^ther. — A  volatile  liquid  containing  not  less  than 
92  per  cent,  by  volume  of  ethyl  oxide,  (CjE^.O. 

Prepared  by  distilling  a  mixture  of  ethylic  alcohol  (5  parts)  and  sul- 
phuric acid  (9  parts),  more  alcohol  being  slowly  rim  in  when  the  tempera- 
ture has  reached  140°C.  The  product,  which  consists  of  ether,  water, 
and  alcohol  is  shaken  with  caustic  soda,  and  the  supernatant  liquid  is 
siphoned  off  and  distilled  over  lime.  It  was  formerly  termed  sulphuric 
ether. 
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Characters.— A  colourless,  very  mobile,  and  volatile  liquid 
with  a  strong  characteristic  odour.  It  gives  off  a  heavy,  very 
inflammable  vapour,  which  forms  an  explosive  mixture  with 
air.  Soluble  in  10  parts  of  water  ;  miscible  in  all  proportions 
with  alcohol,  chloroform,  and  fixed  and  volatile  oils.  The 
mixture  with  chloroform  is  slightly  turbid,  owing  to  the  water 
in  the  ether. 

It  slioiild  boil  below  40-5°C.  Sp.  gr.  0-735.  It  should  not  contain  excess 
of  alcohol  (shaken  with  an  equal  volume  of  water  the  volume  of  ether 
should  not  be  reduced  more  than  one  tenth),  it  should  not  be  acid  or  leave 
any  residue  on  evaporation  ;  and  it  should  not  contaiji  organic  impurities 
(no  coloration  on  dropping  into  cooled  sulphuric  acid). 

Jjose. — 10  to  30  minims,  for  repeated  administration  ; 
40  to  60  minims  for  a  single  administration. 

Pharmacology.— Its  action  is  in  many  respects  similar  to 
that  of  alcohol.  It  is  more  volatile,  and  hence  when  applied 
to  the  skin  it  produces  a  greater  sensation  of  coldness,  owing 
to  the  more  rapid  evaporation.  By  spraying  the  ether 
the  evaporation  is  sufficiently  rapid  to  produce  freezing  of 
the  tissue,  and  as  a  consequence  loss  of  sensation  (local 
angesthesia)  results.  The  return  to  normal  is  decidedly  pamful. 
Ether  also  differs  from  alcohol  in  being  more  stable.  It  is 
not  known  to  be  broken  up  in  the  body  to  any  extent ;  nearly 
the  whole  is  excreted  in  the  breath. 

When  taken  by  the  mouth  it  has  a  somewhat  unpleasant 
taste,  induces  reflex  salivation,  acts  as  a  stimulant  and  car- 
minative to  the  stomach,  and  is  quickly  absorbed.  It  stimu- 
lates the  heart,  both  directly  and  reflexly  through  the  upper 
respiratory  passages  and  stomach,  and  it  depresses  the 
cerebral  functions.  Intoxication  similar  to  but  often  more 
boisterous  than  that  of  alcohol  may  be  produced,  but  it 
quickly  passes  away. 

When  ether  vapour  is  inhaled  in  almost  a  pure  form  it 
produces  a  sense  of  suffocation  and  rapid  loss  of  consciousness. 
If  somewhat  more  dilute,  the  four  stages  of  an£esthesia  are 
readily  discernible  — (1)  disordered  consciousness  ending  in 
loss  of  consciousness  ;  (2)  unconscious  reflex  activity  manifest 
especially  in  muscular  rigidity ;  (3)  surgical  anaesthesia  in 
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which  there  is  complete  muscular  relaxation  and  no  obvious 
reflex  actions  ;  (4)  bulbar  paralysis,  characterised  by  stoppage 
of  the  respiration  and  later  of  the  heart.  These  various 
stages  pass  imperceptibly  into  one  another.  The  symptoms 
in  each  stage  are  fairly  definite,  but  they  vary  considerably  in 
different  individuals.  During  the  stage  of  surgical  anaesthesia 
the  pulse  should  be  regular  and  fairly  full  (it  is  generally 
somewhat  slower  than  normal),  the  respiration  should  be 
regular  and  slow  (it  may  be  noisy— 'stertor'),  the  pupils  some- 
what contracted  and.  sensitive  to  light,  and  the  conjunctiva 
generally  sensitive  to  the  touch.  The  masseters  may  still  re- 
tain slight  '  tone.'    The  skin  is  usually  moist  and  warm. 

After  the  inhalation  of  the  ether  has  been  discontinued 
the  patient  gradually  recovers.  The  time  of  recovery  varies 
with  a  number  of  conditions,  but  usually  within  half  an  hour 
he  has  largely  regained  his  normal  state.  Certain  after- 
effects, such  as  vomiting,  may  occur  ;  and  bronchial  catarrh 
may  result,  especially  if  any  tendency  to  bronchial  troubles 
exists. 

As  ether  is  very  volatile,  it  is  difficult  to  induce  anaesthesia 
by  administering  it  on  lint,  a  towel,  or  a  mask  (so-called 
'  open  method '),  it  is  therefore  inclosed  in  a  chamber  through 
which  a  variable  portion  of  the  inspired  air  can  be  made  to 
pass  (so-called  'closed  method').  Clover's  inhaler,  or  a 
modification  of  it,  is  generally  used. 

Ether  is  not  much  employed  externally.  As  a  local 
anaesthetic  it  has  been  replaced  by  substances  still  more 
volatile.  It  is  also  comparatively  rarely  given  in  mixtures  or 
as  a  draught  except  in  the  form  of  the  spirit  of  ether  (see 
below).  It  is  frequently  given  hypodermically  in  syncope 
from  various  causes.  Its  effect  is  partly  due  to  the  local 
irritation  it  induces  when  administered  in  this  way. 

It  is  used  mainly  as  a  general  anaesthetic,  and  is  given  by 
inhalation.  Excluding  nitrous  oxide,  it  is  the  safest  general 
anaesthetic  we  possess.  It  cannot,  however,  be  used  in  the 
presence  of  naked  lights  (cautery,  &c.),  owing  to  its  inflam- 
mability ;  and  it  is  usually  not  advisable  to  use  it  if  bronchial 
or  pulmonary  disease  exist.    Children  do  not  take  it  readily. 
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both  on  account  of  its  unpleasant  smell   and  because  it 
necessitates  the  use  of  an  inhaler. 

Spiritus  ^theris.--A  mixture  of  ether  1,  alcohol 

(90  per  cent.)  2,  by  volume.  ^    •  •  ,   f  . 

Dose.-'^O  to  40  minims  for  repeated  admmistration , 
60  to  90  minims  for  a  single  administration. 

Pharmacology. -m  action  is  that  of  its  constituents 
It  is  used  mainly  as  a  carminative  in  gastric  affections  and 
colic,  and  as  a  cardiac  stimulant  in  syncope  or  weakness  of 
the  heart. 

Spiritus  ^theris  Compositus.-Hoffmann's  anodyne.^ 
A  solution  of  '  light  oil  of  wine  '  (mainly  ethyl  sulphate)  m 
ether  and  alcohol. 

Prepared  by  gradually  adding  snlphnric  acid  86  11.  o.  to  alcohol 
(90  percent.)  40  fl.  oz.,  and  aUowing  to  stand  24  ^ours-J^en^^ 
slowly  until  the  temperature  of  the  mixture  becomes  171  6  C.  Allow 
the  dkiUate  to  separate  into  two  layers.  AVash  the  upper  layer  with 
a  solution  of  sodium  bicarbonate  until  neutral.  Add  it  to  ether  fl. 
oz.,  and  alcohol  (90  per  cent.)  38  fl.  oz.  _ 

The  reaction  between  the  alcohol  and  sulphuric  acid  is  a  complex 
one  The  distillate  is  said  to  contain  mono-  and  di-ethyl  sulphates 
ethylene  sulphate,  some  ether,  sulphurous  acid,  dissolved  ethylene  and 
other  substances.  The  product  separates  into  two  layers,  the  upper- 
being  the  ethereal  one.  It  is  liable  to  be  contammated  with 
sulphmrous  acid,  hence  the  washing  with  sodium  bicarbonate  solution. 

Characters.  —  k  colourless  mobile  liquid  with  a 
characteristic  somewhat  unpleasant  ethereal  odour  and 
taste.  It  gives  a  clear  solution  with  less  than  twice  its 
volume  of  water,  but  with  more  than  this  the  mixture  is 
slightly  opalescent. 

It  should  contain  no  empyreumatic  impimties  (no  residue  with  an 
unpleasant  odour  after  evaporation). 

Dose.— 20  to  40  minims  for  repeated  administration  ; 
60  to  90  minims  for  a  single  administration. 

Pharmacology.— liii  action  is  very  similar  to  that  of 
simple  spirit  of  ether.  It  is  a  useful  carminative,  a  mild 
expectorant,  and  as  a  stimulant  is  of  value  in  cardiac 
weakness. 

1  Hoffmann's  anodyne  on  the  Continent  is  simple  spirit  of  ether.  . 
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Chloroformum.  -  Chloroform    or  trichlormethane, 
^ilOL3,  containing  about  1  per  cent,  of  absolute  alcohol. 

Prepared  by  disfciUing  a  mixture  of  alcohol  or  acetone,  chlorinated  lime, 
and  water,  or  a  mixture  of  caustic  alkali  and  chloral  or  chloral  hydrate 
The  product  IS  purihed  by  shaking  with  sulphuric  acid,  then  with  lime 
and  redistilling.  Sufficient  absolute  alcohol  is  then  added  to  produce  ! 
hquid  with  a  specifac  gravity  of  1-490  to  1-495.  The  alcohol  is  supposed 
to  act  as  a  preservative. 

Gharacters.~k  colourless  mobile  liquid  with  a  charac- 
teristic odour  and  sweet  burning  taste.    It  is  volatile  at 
ordinary  temperatures,  and   boils   between  60°  and  .62°C. 
Soluble  in  110  parts  of  water  ;  miscible  in  all  proportions  with 
alcohol,  ether,  olive  oil,  and  oil  of  turpentine.    It  decomposes 
slightly  on  exposure  to  heat  and  light,  and  therefore  should  be 
kept  m  a  cool  dark  place.     The  most  important  decomposition 
products  are  hydrochloric  and  formic  acids,  but  chlorine  and 
carbonyl  chloride  may  occur.     Impurities  from  faulty  manu- 
facture (various  chloro-  derivatives,  aldehyde,  &c.)  are  rarely 
found  nowadays.     The  pharmacopceial  tests  show  that  it 
contams  no  acid,  no  free  chlorine,  no  chlorides,  no  organic 
substances  affected  or  dissolved  by  strong  sulphuric  acid,  or 
substances  having  a  distinctive  odour,  and  no  fixed  residue. 

The  presence  of  acid  is  determined  by  shaking  chloroform  with  a 
httle  water  and  testing  with  litmus.  Chlorine  is  detected  by  the  starch- 
lodide  test;  chlorides  by  the  addition  of  solution  of  silver  nitrate- 
organic  impurities  by  shaking  with  a  small  quantity  of  strong  sulphuric 
acid  for  twenty  minutes  and  allowing  the  liquids  to  separate ;  the 
sulphuric  acid  should  be  transparent  and  colourless,  and  should  remain 
so  on  dilution  with  water,  and  even  after  the  addition  of  fom-  drops  of 
solution  of  silver  nitrate.  When  gently  evaporated  on  a  piece  of  filter 
paper,  no  foreign  odom-  should  be  perceptible  during  or  after  evapora- 
tion. A  few  drops  of  chloroform  water  added  to  a  drop  of  aniline 
in  alcoholic  potash  and  warmed  produces  the  powerfully  penetrating 
odour  of  i5henyl  iso-nitrile.  " 

Dose. — 1  to  5  minims. 

Pharmacologij.—When  applied  to  the  skin,  chloroform 
produces  a  sensation  of  coldness  if  allowed  to  -evaporate,  but 
if  evaporation  is  prevented,  or  if  the  chloroform  is  rubbed'into 
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the  skin,  it  produces  redness  and  a  transient  burning  sensa- 
tion, followed  by  slight  numbness.  Applied  to  mucous  mem- 
branes it  causes  transient  burning  pam.  Taken  by  the  mouth 
it  has  a  sweet  burning  taste,  produces  reflex  salivation,  and, 
in  small  doses,  acts  as  a  carminative  in  the  stomach ;  if  in 
large  quantity  it- causes  bm-ningpain  in  the  stomach,  which  is 
soon  followed  by  a  comatose  condition  owing  to  the  absorption 
of  the  drug  and  its  depressant  action  on  the  brain. 

It  is  given  internally  as  a  carminative,  and  is  used  as  a 
sweetening  agent.  It  has  been  given  in  large  doses  for  tape- 
worm, but  cannot  be  recommended.  Externally  it  is 
occasionally  employed  as  a  liniment  for  neuralgia.  It  is  also 
frequently  applied  to  an  aching  tooth.  Chloroform  water  is 
antiseptic,  and  it  is  sometimes  used  as  such  (see  page  218). 

Chloroform  is  most  frequently  administered  by  inhalation. 
When  the  dilute  vapour  is  inhaled  it  produces  a  series  of 
symptoms  closely  similar  to  those  seen  after  the  inhalation  of 
ether.  The  excitement  and  muscular  rigidity  are  not  usually 
so  well  marked,  but  there  is  little  essential  difference. 

Chloroform  is  much  more  powerful  than  ether,  and  is  also 
much  less  volatile.  It  may  therefore  be  administered  on  a 
piece  of  lint,  a  towel,  or  an  open  mask  ('  open  method  ')•  It 
is  thus  more  convenient  to  administer  than  ether,  and  it  is 
also  pleasanter  to  take.  Its  greater  toxicity,  however,  more 
than  comiterbalances  its  good  points,  and  it  should  only  be 
preferred  to  ether  where  convenience  is  a  matter  of  moment,  or 
where,  owing  to  the  existence  of  pulmonary  disease  or  to  the 
natm-e  of  the  operation,  ether  is  contra-indicated.  Besides  its 
use  as  a  general  anaesthetic  for  operations,  chloroform  is  in- 
haled for  asthma  and  other  spasmodic  and  convulsive  dis- 
orders. 

Chloroform  is  excreted  as  such  mainly  in  the  breath,  to  a 
much  less  extent  in  the  urine.  An  insignificant  proportion 
undergoes  decomposition. 

Aqua  Chloroformi. — An  aqueous  solution  containing 
1  of  chloroform  in  400  by  volume. 

Chloroforiu  80  minims  ;  distilled  water  to  make  25  tl.  oz. 


218 


MATERIA  MEDICA 


Pharmacology. ~li  has  a  sweet  characteristic  taste, 
produces  reflex  Scalivation,  and  acts  as  a  carminative  in  the 
stomach  and  intestines.  It  is  absorbed,  and  in  full  doses 
produces  slight  cerebral  depression,  and  helps  to  relieve 
any  existing  spasmodic  condition.  It  is  somewhat  anti- 
septic :  it  will  inhibit  the  activity  of  micro-organisms  and 
kill  many  of  them,  but  it  has  little  influence  on  their 
spores.  It  has  been  used  as  an  antiseptic  to  wash  out  the 
bladder  in  cystitis  and  similar  conditions. 

It  is  used  mainly  as  a  flavourmg  and  carminative 
agent. 

Linimentum  Chloroformi.— Consists  of  equal  volumes 
of  chloroform  and  liniment  of  camphor. 

Pharmacology. —It  produces  a  stimulant  followed  by  a 
sedative  effect.  It  is  sometimes  of  service  in  superficial 
neuralgia  and  other  painful  affections,  but  it  often  fails  to 
give  much  relief. 

Spiritus  Chloroformi.  —  A  1  in  20  solution  (by 
volume)  of  chloroform  in  alcohol. 

Chloroform  1  ti.  oz.  ;  alcohol  (90  per  cent.)  to  make  20  ti.  oz. 

Dose. — 5  to  20  minims  for  repeated  administration ; 
30  to  40  minims  for  a  single  administration. 

Pharmacology. — It  is  a  useful  carminative,  anti- 
spasmodic, and  sweetening  agent.  It  is  used,  mainly 
combined  with  other  substances,  in  the  form  of  mixtures, 
rarely  alone.  It  is  sometimes  given  for  hiccough,  flatu- 
lence, vomiting  of  pregnancy,  asthma, f&c. 

Tinctura  Chloroformi  et  Morphinae  Composita.-- 

A  dark-greenish  tincture  containing  |  minim  of  chloroform, 
^  minim  of  diluted  hydrocyanic  acid,  y'y  grain  of  mor- 
phine hydrochloride,  and  1  minim  of  tincture  of  cannabis 
indica,  in  10  minims.  It  also  contains  oil  of  peppermint 
and  tincture  of  capsicum  (see  page  320). 
Dose. — 5  to  15  minims. 

Pharmacology. — Its  action  is  mainly  that  of  morphine 
(see  page  307). 
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lODOFOBM 
lodoformum — tri-iodometliane.  CHI3. 

Prepared  by  warming  a  mixture  of  iodine,  ethylic  alcohol,  potassium 
carbonate,  and  water  ;  and  in  other  ways. 

Characters.— Small,  brilliant,  lemon-yellow,  hexagonal 
crystals,  somewhat  mictuous  to  the  touch,  with  a  characteristic 
persistent  odom'  and  a  disagreeable  taste.  Very  slightly 
soluble  in  water,  soluble  in  80  parts  of  alcohol,  in  5  parts  of 
ether,  in  14  parts  of  chloroform,  in  30  parts  of  olive  oil,  in 
about  100  parts  of  glycerin  ;  soluble  also  in  carbon  bisulphide, 
and  in  fixed  and  volatile  oils. 

When  heated  it  melts  (at  119°C.)  to  a  brown  liquid,  and  then  gives 
off  brown  and  violet  vapours,  leaving  a  black  residue  which  entirely  dis- 
appears on  further  heating.  It  is  decomposed  on  warming  with  alcoholic 
potash  into  potassium  iodide  and  formate. 

It  should  contain  no  colouring  matters,  acid  (picric  acid),  iodide,  or 
other  impurity. 

Dose. — ^  to  3  grains. 

Pharmacology. — Although  similar  in  chemical  constitu- 
tion to  chloroform,  iodoform  has  a  very  different  pharma- 
cological action.  Instead  of  narcosis,  it  produces,  in  man, 
maniacal  excitement. 

Applied  to  wounds,  it  is  sedative  and  mildly  antiseptic, 
and  diminishes  any  tendency  towards  suppuration.  After 
repeated  application  it  occasionally  produces  a  local  skin 
eruption.  If  applied  over  extensive  areas  it  may  be  absorbed 
and  produce  poisonous  symptoms,  commencing  with  the 
characteristic  taste  in  the  mouth,  sometimes  nausea  and 
vomiting,  headache,  restlessness  and  sleeplessness,  and  ter- 
minating with  delirium  and  even  acute  mania,  or,  in  some 
cases,  coma. 

Iodoform  itself  is  not  bactericidal.  But  in  contact  with 
albuminous  matter  it  undergoes  slight  decomposition,  and  free 
iodine  is  probably  first  formed.  This  is  believed  to  be  the 
antiseptic  agent.    Iodoform  is,  however,  absorbed  unchanged 
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from  wounds,  and  although  a  similar  decomposition  occurs  in 
the  blood,  the  symptoms  of  poisoning  are  due  to  the  action  of 
the  intact  molecule.  Iodoform  is  excreted  in  the  urine  mainly 
as  iodides.  . 

It  is  used  chiefly  in  the  treatment  of  wounds,  and  espe- 
cially of  syphilitic  and  tubercular  ulcers.  Its  powerful, 
penetrating  odour  is,  however,  objectionable.  It  has  also 
been  injected,  dissolved  in  oil  or  ether  or  suspended  in  a 
glycerin  or  aqueous  medium,  into  tubercular  joints,  'cold 
abscess,'  &c.,  but  owing  to  its  liability  to  be  absorbed  it  is  of 
questionable  value.  This  objection,  however,  does  not  apply 
to  the  treatment  of  sinuses,  on  account  of  their  small  size. 

Iodoform  has  been  given  by  the  mouth  in  tuberculosis 
and  as  an  intestinal  antiseptic,  and  it  has  also  been  injected 
subcutaneously  and  into  tissues  in  tubercular  and  other  afl'ec- 
tions,  but  it  is  of  very  doubtful  value. 

Suppositoria  lodoformi.— Each  suppository  contains 
8  grains  of  iodoform. 

The  basis  is  oil  of  theobroma  (12  grains  in  each). 

Fharniacology. — Sedative  and  mildly  antiseptic.  Used 
in  diseases  of  the  lower  part  of  the  rectum— hemorrhoids, 
anal  fissure,  cancer,  &c. 

Ung-uentum  lodoformi.—Consists  of  iodoform  1, 
yellow  paraffin  ointment  9. 

Fharmacologij.—A.  sedative  and  mildly  antiseptic 
ointment.  Used  for  syphilitic,  tubercular,  and  cancerous 
ulcers,  as  a  remedy  for,  burns,  and  various  other  affec- 
tions. 

The  following  four  compounds  are  hypnotics  (sleep-in- 
ducers),  and,  with  the  exception  of  butyl-chloral  hydrate,  are 
largely  used  as  such.  In  many  respects  their  action  is  similar 
to  that  of  alcohol  and  chloroform,  the  differences  consisting 
largely  of  differences  in  physical  character  and  in  the  pre- 
dominant ill- effects  to  which  they  give  rise. 
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PAEALDEHYDE 
Paraldehydum— C,;H,,03.    A  polymer  of  aldehyde. 

Prepared  by  polymerising  aldehyde  by  means  of  various  acids  and 
salts,  c.q.  hydrochloric  and  snlphmic  acids,  and  zinc  chloride.  On 
addition  of  small  quantities  of  these  to  aldehyde  polymerisation  occurs 
with  evolution  of  heat  and  contraction  of  volume.  By  coohng  the 
solution  to  0°C.  paraldehyde  crystallises  out  and  after  separation  is 
purified  by  distillation.  Three  molecules  of  aldehyde  imite  to  form  one 
of  paraldehyde.    The  change  may  be  expressed  thus— 

H  CH3  H  CHg 

V  V 

//  A 

PIT  II    H  CH,\  I      1  /H 

A  closed  chain  is  formed  and  consequently  paraldehyde  does  not  give  the 
reactions  of  an  aldehyde  (reduce  silver  ammonio-nitrate,  etc.)  Aldehyde 
may  be  obtained  from  paraldehyde  by  acidifying  and  distilling. 

Characters.— k  clecar,  colourless,  mobile  liquid,'  with  a 
characteristic,  aldehyde-like  odour,  and  a  somewhat  acrid, 
burning  taste.  Soluble  in  10  parts  of  water,  less  soluble  in 
hot  water ;  miscible,  in  all  proportions,  with  alcohol  or  ether. 

Boiling-point  124°C.  On  cooling  to  0°0.  it  crystaUises,  melting  again 
at  about  10°C.  It  should  contain  no  aldehyde  (give  no  coloration  with 
caustic  potash  solution  on  standing)  or^.sulphates,  and  should  be  neutral 
to  litmus. 

Dose. — I  to  2  fluid  drachms. 

Pharmacologj/.—lt  has  an  unpleasant  burning  taste,  and, 
unless  completely  dissolved  in  water,  is  liable  to  cause  gastric 
irritation.  It  is  generally  well  borne,  is  rapidly  absorbed, 
and  quickly  produces  sleep,  preceded  sometimes  by  slight 
excitement.  After  full  pharmacopoeial  doses  sleep  is  appa- 
rently normal,  and  the  individual  awakens  after  six  to  nine 
hours  feelmg  refreshed,  but  sometimes  suffering  from  heavi- 
ness, headache,  and  occasionally  nausea.  There  is  commonly 
an  unpleasant  taste  in  the  mouth,  and  the  breath  has  the 
characteristic  smell  of  paraldehyde.     It  is  excreted  in  the 
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breath  and  in  the  urine.  The  quantity  of  urine  passed  is 
mcreased. 

The  advantages  of  paraldehyde  as  a  hypnotic  are  its  safety 
and  rapidity  of  action,  and  its  comparative  freedom  from  ill- 
effects  and  after-effects.  It  produces  no  serious  depression  of 
the  circulatory  or  respiratory  systems,  and  on  account  of  its 
unpleasant  taste  it  does  not  tend  to  induce  a  'habit'  If  a 
habit  IS  acquired  it  is  easily  detected  by  the  smell  of  the 
breath. 

_  Its  disadvantages  are  its  unpleasant  taste  and  smell,  and 
its  habihty  to  irritate  mucous  membranes.  Thus  it  is  colitra- 
mdicated  if  gastric  catarrh  is  present,  and  is  better  avoided 
m  patients  with  a  troublesome  cough.  Otherwise  it  is  a 
hypnotic  of  wide  application. 

It  should  not  be  given  subcutaneously  or  by  inhalation,  on 
account  of  its  irritant  action. 


CHLOEAL  HYDBATE 

Chloral  Hydras— trichlor-ethyHdene  glvcol 
CCl3CH(0H),.  ' 

Prepared  by  passing  clilorino  into  ethylic  alcohol,  decomposmg  the 
chloral  alcoholate  formed  by  means  of  sulphuric  acid,  and  distilling;  to 
the  iKiuul  chloral  thus  obtained  an  equi-niolecular  amount  of  water  is 
added. 

Characters.—Colomless  crystals,  with  a  characteristic 
pungent  odour,  and  a  warm,  bitter,  afterwards  slightly  acrid, 
taste.  Soluble  in  less  than  half  its  weight  of  water  or  alcohol,' 
in  less  than  its  weight  of  ether  or  glycerin,  in  4  parts  of 
chloroform,  in  1  part  of  olive  oil,  and  in  about  10  parts  of  oil 
of  turpentine.  Its  aqueous  solution  should  be  neutral  or  very 
slightly  acid.  Alkalies  decompose  it,  forming  chloroform, 
which  is  readily  detected  by  the  smell,  and  a  formate. 

CCl3-CH(0H),  +  KOH    CHCI3  +  HCOOK  +  H,0. 

Chloral  hydrate  gives  the  phenyl  iso-uitrile  test  characteristic  of 
chloroform  on  account  of  this  reaction.  It  fuses  at  57°C..  and  distils  (if 
mixed  with  pieces  of  broken  porcelain)  at  95°  to  97°C.  It  should  contain 
no  organic  substances  charred  by  sulphuric  acid,  no  chloral  alcoholate, 
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and  no  chlorides.  The  presence  of  chloral  alcoholate  is  unimportant 
pharmacologically. 

Dose— 5  to  20  grains. 

Syrupus  Chloral.— A  colourless  syrup,  containing  10 
grains  of  chloral  hydrate  in  1  fluid  drachm. 

Chloral  hydrate,  80  gr. ;  distilled  water,  U  fl.  dr.  ;  syrnp,  to 
make  1  fl.  oz. 

Dose. — I  to  2  fluid  drachms. 

It  is  simply  a  convenient  preparation  for  administering 
chloral  hydrate. 

Pharmacology.— Ke])t  in  contact  with  the  skin,  chloral 
hydrate  in  fine  powder  produces  irritation.  The  effect  is  slow 
in  appearing,  and  does  not  readily  pass  beyond  well-marked 
redness  and  comparatively  slight  burning  pain. 

When  taken  by  the  mouth  it  has  a  warm,  bitter  taste,  but 
if  well  diluted  it  is  easily  taken  and  is  well  borne  by  the 
stomach.  It  is  readily  absorbed,  and  in  full  pharmacopoeial 
doses  quickly  produces  somnolence  and  finally  sleep  (in  about 
half  an  hour).  Occasionally  it  produces  excitement.  The 
sleep  is  apparently  natural,  and  the  individual  awakens  after 
7  to  9  hours  feeling  refreshed  but  generally  somewhat  drowsy. 
After  larger  doses  the  sleep  is  more  profound,  and,  according 
to  the  dose,  approaches  more  or  less  closely  a  comatose  con- 
dition. The  heart  and  respiration  are  affected,  the  muscles 
are  relaxed,  the  temperature  falls,  and  sensibility  and  reflex 
action  are  markedly  diminished. 

The  circulatory  system  is  distinctly  depressed  by  chloral 
hydrate.  The  heart  is  weakened  and  the  blood-vessels  are 
dilated.  It  is,  therefore,  not  advisable  to  give  it  in  heart 
disease. 

Chloral  hydrate  is  absorbed  unchanged,  but  in  the  blood 
it  is  converted  in  part  into  trichlorethyl  alcohol,  which  unites 
with  glycuronic  acid,  forming  trichlorethyl-glycuronic  acid 
(formerly  called  urochloralic  acid),  and  is  excreted  in  the 
urine  as  such.    The  urine  reduces  Fehling's  solution. 

On  account  of  the  certainty  with  which  it  induces  sleep, 
chloral  hydrate  is  liable  to  induce  a  'habit,'  and  sooner  or 
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later  a  condition  known  as  chloralism,  or  chronic  chloralism 
develops.    This  is  usually  characterised  by  chronic  gastritis' 
mamly  due  to  the  local  action  of  the  drug  on  the  gastric 
mucous  membrane,  by  cutaneous  eruptions,  chiefly  erythe- 
matous, and  by  psychical  disturbances  of  various  kinds 

Chloral  hydrate  solutions  (10-20  per  cent.)  are  antiseptic 
It  IS  sometimes  used  externally  as  a  counter-irritant 
especially  for  subacute  pain  in  and  around  joints,  neuralgia' 
&c.  For  neuralgia  it  is  frequently  combined  with  camphor' 
the  combmation  forming  a  syrupy  liquid.  It  is  most 
commonly  given  internally  for  sleeplessness  from  various 
causes,  either  alone  or  combined  with  bromides.  It  is  also 
useful  in  convulsive  disorders,  such  as  puerperal -convul- 
sions, whooping-cough,  false  croup,  chorea,  asthma,  &c.,  but 
it  must  be  used  with  care  and  judgment.  During  parturition 
it  IS  often  beneficial,  giving  sleep  and  rest. 


BUTYL-CHLOEAL  HYDEATE 

Butyl-chloral  Hydras— trichlor-butylidene  glvcol 
CH3-CHC1-CCI/CH(0H),. 

Prepared  iu  a  similar  manner  to  chloral  hydrate,  using  aldehyde 
m  place  of  alcohol.  The  reaction  is  a  complex  one.  A  mono-chlor- 
aldeh.yde  is  apparently  Urst  formed,  and  this  condenses  with  a  molecule 
of  n,ldeliyde  to  form  a-chlor-croton-aldehyde,  which,  being  unsaturated 
takes  up  two  other  atoms  of  chlorine.  The  liquid  butyl-chloral  obtained 
unites  with  water,  as  in  the  case  of  chloral,  and  forms  a  glycol. 

Characters.Small  pearly-white  crystals,  unctuous  to  the 
touch,  with  a  somewhat  pungent  odour,  and  an  unpleasant 
bitter  taste.  Soluble  in  40  parts  of  water,  in  1  part  of  alcohol 
or  glycerin,  in  2  parts  of  ether,  and  in  20  parts  of  chloroform. 
Its  aqueous  solution  is  neutral  or  very  slightly  acid. 

When  heated  with  a  solution  of  caustic  alkali,  it  yields  allylene 
dichloride,  CH.,-CC1:CHC1,  not  chloroform.  If  the  latter  is  formed, 
chloral  hydrate  is  present.    It  fuses  at  78°C. 

Dose. — 5  to  20  grains. 

Pharmacology. — It  has  no  distinct  external  action,  but  is 
otherwise  very  similar  to  chloral  hydrate.    Its  much  smaller 
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solubility  in  aqueous  media  makes  it  apparently  less  active. 
It  is  excreted  in  the  urine  mainly  as  trichlor-butyl  glycuro- 
nate.  It  is  erroneously  believed  to  have  a  specific  action  on 
the  fifth  cranial  nerve,  and  is  consequently  used  mainly  in 
trigeminal  neuralgia.  It  sometimes  relieves,  but  more  fre- 
quently fails. 

SULPHONAL 
Sulphonal — dimethyl-diethylsulphon-methane.. 

Prepared  by  heating  sodium  ethyl  thiosulphate  and  acetone  in  water 
containing  a  Uttle  hydrochloric  acid,  and  subsequently  oxidising  the 
mercaptol,  (CHg)2C(SC2H5)3,  formed. 

Characters. — Colourless  prismatic  crystals,  without  odour 
and  almost  without  taste.  Soluble  in  450  parts  of  water  (at 
15-5°C.),  in  15  parts  of  boiling  water,  in  80  parts  of  90  per 
cent,  alcohol  (readily  soluble  in  boiling  alcohol),  in  50  parts 
of  ether,  and  in  3  parts  of  chloroform. 

Melting-point,  125-5°C.  When  heated  to  redness  in  air  it  bm-ns  and 
gives  off  sulphur  dioxide  ;  if  heated  with  dried  sodium  acetate,  it  evolves 
sulphuretted  hydrogen.  It  is  reduced  by  heatmg  with  an  equal  weight 
of  potassium  cyanide,  mercaptan  (which  can  be  distinguished  by  its 
unpleasant  odour  )  and  potassium  thiosulphate  (detected  by  extracting  the 
residue  with  water,  acidifying  with  hydi-ochloric  acid,  and  adding  ferric 
chloride  solution,  when  a  red  coloration  is  obtained)  being  formed. 
When  heated  with  charcoal  the  odour  of  mercaptan  is  evolved.  It  should 
not  contain  chlorides,  sulphates,  or  mmeral  matter. 

Dose. — 10  to  30  grains. 

Pharmacology. — After  doses  of  20  to  30  grains,  sulphonal 
usually  produces  no  effect  on  the  alimentary  canal,  but  is  slowly 
absorbed,  and  in  li  to  2  or  3  hours  produces  somnolence 
and  sleep.  The  sleep  is  apparently  normal,  but  the  indi- 
vidual generally  feels  drowsy  on  wakening,  and  even 
throughout  the  day,  and  not  infrequently  passes  a  good  second 
night.  In  some  cases  sulphonal  fails  to  act  the  first  but 
postpones  its  action  to  the  second  night.    These  delayed 
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effects  of  sulphonal  are  due  mainly  to  its  comparative  insolu- 
bility in  water.  They  may  be  obviated  to  some  extent  by 
administering  the  substance  in  warm  fluids,  such  as  soup. 

Sulphonal  has  no  untoward  effect  on  the  heart  or  respira- 
tion. In  large  doses,  or  frequently  repeated,  however,  it  has 
a  destructive  influence  on  the  blood. 

If  frequently  administered,  it  produces  symptoms  of 
poisoning.  These  are  mamly  alimentary  (gastric  pain, 
vomiting,  diarrhoea),  nervous  (headache,  dizziness,  weakness 
in  the  legs,  unsteadiness,  &c.),  and  renal  (albuminuria,  dimi- 
nished urine,  red  colouring  matter  in  urine,  &c.).  The 
presence  of  hfematoporphyrin  in  the  urine  is  characteristic. 

Sulphonal  is  absorbed  unchanged,  and  acts  as  such,  but  it 
is  gradually  decomposed,  and  is  excreted,  in  large  part,  as 
ethyl  sulphonic  acid.  There  is  reason  to  believe  that  the 
ethyl  groups  in  sulphonal  are  the  most  important  factors. 

It  is  used  almost  solely  as  a  hypnotic.  In  single  doses  it 
is  comparatively  safe  and  not  depressant  to  the  heart,  but  in 
heart  disease  its  action  is  often  disappointing.  Sulphonal  is 
said  to  diminish  the  secretion  of  sweat  when  this  is  excessive, 
and  it  has  consequently  been  given  in  pulmonary  tuberculosis. 

It  should  not  be  administered  regularly  for  long  periods 
without  frequent  intermissions  of  some  days'  duration. 

The  next  four  preparations  contain  an  active  acidic  radical. 
The  action  of  the  alkyl  group  is  consequently  masked.  In 
three  cases  this  radical  is  the  nitrite  radical ;  in  one  case  it 
is  a  nitrate.  They  all  produce  the  same  fundamental  phar- 
macological effect,  viz.  dilatation  of  blood-vessels.  If  added 
to  blood,  the  nitrites  quickly  change  the  colour  of  the  blood  to 
chocolate  owing  to  the  formation  of  met-hsemoglobin  (see 
page  109). 

SWEET  SPIEIT  OF  NITEE 

Spiritus  ^theris  Nitrosi.— '  An  alcoholic  solution 
containing  ethyl  nitrite,  aldehyde,  and  other  substances.'  It 
should  contain  2^  per  cent.,  and  never  less  than  1|  per  cent, 
by  weight  of  ethyl  nitrite. 
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Prepared  by  heating  a  mixture  of  copper,  sulphuric  acid,  nitric  acid 
and  alcohol,  and  collecting  the  distillate  coming  over  between  77°  and 
79-5°G.  in  alcohol  (90  per  cent.),  the  receiver  being  kept  cool  by  means  of 
ice-cold  water.  The  product  is  then  diluted  with  alcohol  (90  per  cent.) 
mitil  it  contains  2^  per  cent,  by  weight  of  ethyl  nitrite. 

It  should  be  kept  in  small,  well-stoppered,  blue-  or  amber-coloured 
bottles  in  a  cool,  dark  place. 

Characters. — A  slightly  yellowish  mobile  liquid  with  a 
characteristic  aldehyde  and  somewhat  apple-like  odom-  and  a 
characteristic  ethereal  taste.  When  added  to  water  it  rapidly 
deteriorates  (see  below). 

It  deteriorates  on  keeping  if  the  bottle  containing  it  is  frequently 
opened,  partly  on  account  of  the  volatility  of  ethyl  nitrite,  partly  owing 
to  hydrolysis.  As  a  result  of  the  latter,  and  also  owing  to  the  oxidation 
of  the  aldehyde,  the  liquid  becomes  acid.  The  Pharmacopoeia  gives  tests 
to  show  a  '  limit  of  acid  '  and  a  '  limit  of  aldehyde.' 

When  added  to  about  10  volumes  of  water,  about  50  per  cent,  of  the 
ethyl  nitrite  almost  immediately  escapes,  owing  to  its  volatility  and 
insolubility  in  water.  The  remainder  either  gradually  escapes  or  is  con- 
verted to  nitrous  acid,  which  also  escapes  or  is  destroyed. 

Dose. — 20  to  40  minims  for  repeated  administration  ; 
60  to  90  minims  for  a  single  administration. 

Pharmacology.— Its  local  action  is  almost  solely  that  of 
alcohol ;  its  general  action  is  mainly  that  of  a  nitrite.  If 
60  to  90  minims  are  added  to  water  and  immediately  swal- 
lowed there  is  the  characteristic  taste  and  alcohol-like  action 
in  the  mouth  and  stomach.  Absorption  quickly  occurs,  and 
in  five  minutes  the  pulse  is  somewhat  more  rapid,  slightly 
fuller,  and  more  compressible.  This  action  increases  for 
15  to  30  minutes  and  then  commences  to  return  to  normal. 
The  normal  condition  is  reached  in  1|  to  2  hours  after 
the  administration.  The  effect  is  due  to  dilatation  of 
the  blood-vessels,  especially  the  smaller  arterioles.  The 
quantity  of  urine  and  sweat  excreted  are  slightly  increased. 
The  action  of  the  other  ingredients  is  practically  negligible. 

This  preparation  is  used  mainly  as  a  diaphoretic  and 
diuretic  after  a  chill,  in  chronic  Bright's  disease,  in  cardiac 
disease,  and  other  conditions.  It  sometimes  relieves  asthma, 
and  may  be  used  in  place  of  othdr  nitrites  as  a  vaso-dilator. 
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It  should  be  prescribed  pure,  with  directions  to  dikite  it  just 
before  administration. 


SOLUTION  OF  ETHYL  NITEITE 

Liquor  Ethyl  Nitritis.— An  alcoholic  solution  contain- 
ing, when  freshly  made,  3  per  cent.,  and  never  less  than 
2^  per  cent,  by  weight  of  ethyl  nitrite. 

The  solvent  is  absolute  alcohol,  95  vols. ;  glycerin,  5  vols.  The 
ethyl  nitrite  is  prepared  by  adding  slowly  a  cooled  solution  of  sodium 
nitrite  to  a  cooled  mixture  of  alcohol,  sulphuric  acid,  and  water, 
separating  the  upper  ethereal  layer,  and  drying  by  means  of  calcium 
chloride. 

Characters. — A  colourless  mobile  liquid  with  a  character- 
istic apple-like  odour  and  a  characteristic  taste. 

Specific  gravity,  0-828  to  0-826.  It  should  contain  no  acid  or 
aldehyde,  and  should  be  kept  in  small  blue-  or  amber-coloured  bottles  in 
a  cool,  dark  place. 

Dose. — 20  to  60  minims. 

Pharmacology. — Its  action  is  very  similar  to  that  of 
Spiritus  iEtheris  Nitrosi.  It  contains  somewhat  more  ethyl 
nitrite  and  is  slightly  more  powerful.  It  was  introduced  as  a 
more  stable  preparation  than  sweet  spirit  of  nitre.  It  is  a 
more  reliable  vaso-dilator,  but  it  does  not  appear  to  have 
replaced  the  older  preparation.  It  is  used  mainly  to  dilate 
the  blood-vessels  in  cases  of  cardiac  pain,  and  as  a  remedy  in 
asthmatical  attacks.  It  should  only  be  diluted  with  water 
just  previous  to  administration. 

AMYL  NITEITE 

Amyl  Nitris. — Consists  chiefly  of  iso-amyl  nitrite, 
CgH^iONO,  but  contains  small  quantities-  of  other  amyl 
nitrites,  butyl  nitrites,  and  propyl  nitrites. 

Prepared  by  adding  a  strong  aqueous  solution  of  sodiimi  nitrite  to  a 
mixture  of  amylic  alcohol  (which  has  been  distilled  between  128°  and 
132°C.)  and  sulphuric  acid ;  washing,  drying,  and  re-distilling. 
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Ghavactcrs.—k  yellowish  mobile  volatile  litiuid  with  a 
pineapple-like  odour.  Almost  insoluble  in  water,  but  partially 
decomposing  in  it ;  miscible  in  all  proportions  with  alcohol. 

Specific  gravity,  0-870  to  0-880.  It  should  have  not  more  tliaii  the 
faintest  acid  reaction,  and  should  contain  no  water  and  only  traces  of 
aldehyde.  When  distilled,  70  per  cent,  should  pass  over  between  90  and 
lOO^C.  It  gives  the  reactions  of  nitrites.  The  aniyl  radical  can  be 
detected  by°  adding  the  substance,  drop  by  drop,  to  fused  potassium 
hydroxide,  ""when  potassium  iso-valerianate  is  formed,  which,  on  acidify- 
ing, gives  the  characteristic  smell  of  iso-valerianic  acid.  Amyl  nitrite 
deteriorates  unless  kept  in  well-stoppered  bottles. 

Dose  for  inhalation.— The  vapour  of  2  to  5  minims. 

Pharmacology.— Aiter  inhaling  an  ordinary  dose,  palpita- 
tion, throbbing  of  the  carotid  arteries,  and  a  feeling  of  fulness 
in  the  head  quickly  follow ;  somewhat  later,  a  well-marked 
blush  suffuses  the  face,  and  there  is  often  slight  mental  con- 
fusion. The  pulse  is  very  rapid,  but  there  are  usually  no 
other  important  symptoms.  These  effects  are  due  to  dilata- 
tion of  the  blood-vessels,  more  particularly  the  arterioles. 
After  inhaling  the  drug  they  markedly  dilate  in  ten  to  fifteen 
seconds  and  remain  well  dilated  for  two  minutes  or  more,  after 
which  they  return,  rapidly  at  first,  then  more  slowly,  to  the 
normal  condition.  Headache  is  a  common  after-effect.  Pro- 
longed inhalation  may  lead  to  slight  cyanosis,  laboured 
respiration,  and  loss  of  consciousness;  but  these  symptoms 

are  rarely  seen. 

It  is  used  mainly  to  dilate  the  blood-vessels  in  cases  of 
angina  pectoris.  It  is  sometimes  useful  in  spasmodic  asthma, 
in  chloroform  syncope,  and  in  deep-seated  haemorrhages.  It 
has  been  employed  in  many  other  diseases— neuralgia,  epilepsy, 
colic,  &c.— but  is  of  doubtful  value. 


NITEOGLYCERIN 

Nitroglycerin  is  official  in  the  form  of  a  solution  and  a 
tablet.  In  the  pure  state  it  is  a  syrupy  liquid,  violently  ex- 
plosive if  rapidly  heated  or  struck,  and  even  undergoing 
spontaneous  explosion  unless  kept  with  care. 
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It  18  prepared  by  dropping  glycerin  into  a  well-cooled  mixture  of 
strong  mtnc  and  Bulphuric  acids,  and  afterwards  throwing  the  ni  ure 
uito  a  large  volume  of  cold  water.    The  oily  product  separating  ou 
washed  until  free  from  acid.  ^ 

Although  pharmacologically  alHed  to  the  nitrites,  chemi- 
cally It  IS  a  nitrate  (glyceryl  trinitrate)  and  has  the  formula 
^H-(N0,)3.  It  IS,  however,  readily  reduced  to  a  nitrite  by 
heating  with  alkahne  solutions. 

Liquor  Trinitrini.'— Solution  of  nitroglycerin.  A 
solution  of  1  gramme  of  nitroglycerin  in  100  c.c.  of  alcohol 
(90  per  cent.). 

Characters.—Similfiv  in  appearance,  odour,  and  taste 
to  alcohol.  Miscible  with  an  equal  volume  of  water,  but 
the  further  addition  of  water  precipitates  the  nitroglycerin, 
which  is  not  completely  redissolved  until  about  800 
volumes  of  water  have  been  added.  It  should  be  neutral 
to  test-paper. 

A  solution  m  water  gives  no  reaction  with  starch  paste  and 
potassium  iodide  ;  but  if  made  alkaline,  raised  to  the  boilin--point 
cooled,  and  acidified,  the  addition  of  starch  paste  and  solution  of 
potassium  iodide  produces  a  deep-blue  colour. 

Dose. — ^  to  2  minims. 

Tabellae  Trinitrini. —  ' Tablets  of  chocolate  each 
weighing  5  grains  and  containing  ^i-^  grain  of  the  trinitro- 
glycerin  of  commerce.' 

Dose.— 1  or  2  tablets. 

Pharmacologij. —The  action  of  the  two  preparations  is 
practically  the  same ;  the  tablet  acts  somewhat  more  slowly 
than  the  solution.  After  2  minims  of  the  liquor  the  same  sym- 
ptoms are  experienced  as  after  the  inhalation  of  amyl  nitrite, 
but  they  appear  later  (2  to  5  minutes)  and  are  less  severe! 
If  the  effect  on  the  pulse  is  followed,  it  will  be  found  to  fall 
in  tension  (become  more  easily  compressible)  in  about  1^ 
minutes,  and  to  continue  to  fall  for  3  to  5  minutes  longer, 
after  which  it  is  comparatively  stationary  for  10  to  20 

'  The  name  is  compouuded  from  the  first  and  last  syllables  of  trinitro- 
glycerin. 
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minutes,  and  then  gradually  returns  to  the  normal,  which  is 
reached  after  U  to  2  hours.  Headache  is  very  common 
after  the  use  of  nitroglycerin  preparations. 

Although  nitroglycerin  has  a  similar  action  on  the  blood- 
vessels to  the  nitrites,  it  does  not  produce  methEemoglobin  so 
readily  as  the  nitrites  when  added  to  blood. 

It'  is  used  to  prevent  and  relieve  the  attacks  of  angina 
pectoris  and  other  forms  of  cardiac  pain.  It  acts  simply  by 
dilating  the  blood-vessels  and  thus  relieving  the  heart,  and, 
like  other  vaso-dilators,  it  often  fails.  It  is  used  to  reUeve 
the  symptoms  produced  by  a  '  high  tension '  pulse  (arterio- 
sclerosis). It  is  also  useful  sometimes  in  relieving  mild 
asthmatical  attacks.  It  has  been  employed  in  epilepsy, 
neuralgia,  headache,  and  other  conditions,  but  is  of  question- 
able value. 

GLYCEEIN 

Glycerinum— glycerol.  '  Atrihydric  alcohol,  0311,5(011)3, 
associated  with  a  small  percentage  of  water.' 

Prepared  by  hydrolysing  fats  or  fixed  oils  by  means  of  alkalies  or 
superheated  steara.  It  is  obtained  as  a  by-product  in  the  manufactui-e  of 
soap  and  candles. 

Characters.— k  clear  colourless  syrupy  and  hygroscopic 
liquid,  without  odour,  but  with  a  characteristic  sweet  taste. 
Miscible  with  water  and  alcohol ;  insoluble  in  ether,  chloro- 
form, and  fixed  oils.  Its  solutions  are  neutral.  It  is  a  useful 
solvent  for  many  substances. 

When  heated,  it  decomposes  and  gives  off  the  irritating  vapour  of 
acrolein.  It  should  contain  no  grape  or  cane  sugar,  no  butyric  acid,  or 
other  impurity. 

Dose. — 1  to  2  fluid  drachms. 

Pharmacology. — Applied  to  excoriated  surfaces,  pure 
glycerin  produces  smarting  pain,  mainly  owing  to  the  abstrac- 
tion of  water  from  the  tissues.  On  the  intact  skin  it  has  little 
action ;  it  acts  chiefly  as  an  emollient  by  protecting  and 
softening  it.  It  is  slightly  antiseptic.  When  taken  by  the 
mouth  it  has  a  sweet  taste  and  acts  as  a  protective  to  the 
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buccal  and  pharyngeal  mucous  membranes,  but  m  ordinary 

animals.  It  is  absorbed  and  undergoes  decomposition  in  the 
body,  but  cannot  be  regarded  as  a  food  in  the  ordmary  sense 
the  '  7'    \     "  Bmall  quantity  (one  drachm)  is  injected  into 

t  w  7    T^""        ^""'^^^^      '  -  ^^ort  time 

a  teiwards.  This  is  a  reflex  effect  due  to  the  irritant  action 
of  the  glycerin  on  the  rectal  mucous  membrane 

It  IS  used  externally  (diluted  with  one  to  three  volumes  of 
water)  as  a  remedy,  for  chapped  hands,  dryness  of  the  skin 
&c.,  and,  usually  combined  with  other  remedies,  in  various 
forms  of  skm  disease.    It  is  largely  employed  in  irritation  of 

he  fauces  and  pharynx,  alone  or  with  other  remedies,  in  the 
torrn  of  a  mixture,  lozenge,  or  paint.  And  it  is  frequently 
used  as  an  enema  to  induce  purgation.  As  it  produces  irrita- 
tion of  he  rectum,  it  should  not  be  given  if  hEemorrhoids, 
nssure,  &c.,  are  present. 

Glycerina.— Nine  in  number.    See  page  25. 

Suppositoria  Glycerini.  -  Suppositories  containing 
70  per  cent,  of  glycerin  and  usually  weighing  30  60  or 
120  grains.    They  have  a  gelatin  basis. 

Characters.~The  suppositories  have  a  translucent 
appearance  and  the  consistence  of  a  firm  jelly.  They  are 
hygroscopic,  and  consequently  must  be  kept  in  closed 
vessels. 

Pharmacologij.—When  inserted  into  the  rectum  they 
cause  slight  irritation,  and,  as  a  consequence,  purgation 
They  are  used  solely  in  the  treatment  of  occasional 
constipation. 

CANE  SUGAE 

Saccharum  Purificatum— sucrose.  C,2H,,0,i. 

Officially  described  as  'obtained  from  the  juice  of  the  sugar-cane.' 
it  IS  also  obtained  from  the  sugar  beet  and  other  plants. 

Characters.  ~  Colourless  transparent  crystals  with  a 
characteristic  sweet  taste.     Soluble  in  less '  than  half  its 
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weight  of  water ;  very  slightly  soluble  in  alcohol  ;  insoluble 
in  ether.  . 

It  slionlcl  not  contain  ghicose,  calcium,  chlorides,  or  sulphates.    It  is 
converted  on  inversion  into  equal  amounts  of  dextrose  and  levulose. 

Pharmacology.— It  has  little  action  on  the  skin  unless 
long  applied,  when  it  produces  irritation.  Thus  men  con- 
stantly handling  sugar  sometimes  suffer  from  a  severe  form 
of  dermatitis  ('grocer's  itch').  Taken  by  the  mouth  it  has 
the  well-known  sweet  taste,  is  readily  absorbed  from  the 
intestines,  and  is  broken  up  in  the  body.  It  is  an  easily 
assimilable  and  very  valuable  form  of  food.  It  is  used  in 
therapeutics  mainly  as  a  sweetening  agent,  and  in  the  form  of 
lozenges  as  a  demulcent. 

It  is  a  constituent  of  a  large  number  of  the  preparations 
of  the  Pharmacopoeia — syrups,  lozenges,  confections,  mixtures, 
liquors,  pills,  powders.  In  some  it  acts  the  part  of  a  preser- 
vative ;  in  others  it  aids  solution  of  some  other  ingredient. 

Syrupus.— Consists  of  sugar  1 ;  boiling  distilled  water 
to  make  1^,  by  weight. 

It  is  used  mainly  as  a  sweetening  agent. 

MILK  SUGAR 

Saccharum  Lactis— lactose.  '  A  crystallised  sugar, 
CigHgjOiijH.p,  obtained  from  the  whey  of  milk.' 

Characters. — Hard  white  or  greyish-white  crystals  or 
crystalline  masses,  with  a  slightly  sweet  taste.  Soluble  in 
6  parts  of  water  ;  very  slightly  soluble  in  alcohol. 

It  should  not  contain  more  than  very  small  quantities  of  lactic  acid 
or  mineral  ash.  On  inverting,  it  is  converted  into  dextrose  and  galactose. 

Pharmacology. — It  is  only  slightly  sweet  and  is  not 
fermentable,  but  it  acts  as  a  food  like  other  sugars.  It  is 
used  in  modifying  cow's  milk  for  the  use  of  infants,  and  has 
been  employed  as  a  mild  diuretic  in  Bright's  disease.  It  is 
used  mainly  as  a  diluent  for  powders  because  its  particles  do 
not  tend  to  cohere  and  it  is  innocuous.  It  is  also  employed  to 
dilute  some  of  the  official  extracts. 
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COMPOUNDS  OF  THE  AROMATIC  SERIES 

The  lower  members  of  the  aromatic  group  have  certain 
common  pharmacological  actions.  They  are  antiseptic,  anti- 
pyretic, and  analgesic  (pain  relieving).  These  actions  are  not 
mterdependent.  One  substance  is  more  antiseptic  and  less 
antipyretic  or  analgesic  than  another,  but  all  these  actions 
are  present  m  greater  or  less  degree. 

BENZOL 

Benzol  -'  A  mixture  of  homologous  hydrocarbons  obtained  from  light 
coal-tar  oil.  It  contains  about  70  per  cent,  of  benzene,  C,H„  and  20  to 
30  per  cent,  of  toluene,  C„H,CH,.' 

Characters.-A  colourless,  mobile,  and  volatile  liquid,  with  a  strong 
characteristic  odour.  About  <J0  per  cent,  distils  below  100°C.,  and  lience 
1  T  ^^^;;"''/°^^"^ercially  as  90  per  cent,  benzol.  The  whole  should  distil 
Deiow  IM  0.    hpecific  gravity,  0-880  to  0-888. 

Used  as  a  solvent.  It  has  been  employed  medicinally,  but  is  not  to 
be  recommended. 

CARBOLIC  ACID 

Acidum  Carbolicum— phenol.  C.R.OH. 

Prepared  from  the  coal-tar  oil  distilling  between  170°  and  230°C  by 
repeated  fractional  distillation  and  treatment  with  caustic  soda  solution 
and  sulphuric  acid;  and  in  other  ways. 

Characters.— Smt^n  colourless  deliquescent  crystals  with 
a  characteristic  odour  and  sweetish,  burning  taste.  When 
exposed  to  the  air  it  acquires  a  pinkish  tinge.  Soluble  in 
12  parts  of  water,  in  less  than  its  own  weight  of  alcohol, 
ether,  chloroform,  or  glycerin,  and  freely  in  fixed  and  volatile 
oils.  It  also  readily  dissolves  in  solutions  of  caustic  alkalies, 
forming  carbolates.  It  is  liquefied  by  the  addition  of  10  per 
cent,  of  water,  and  shows  no  turbidity  until  30  to  40  per  cent, 
of  water  has  been  added.  It  has  a  very  faint  acid  reaction. 
With  camphor  it  forms  a  liquid  mixture. 

Melting-point,  42°C.  Boiling-point,  182°C.  Its  solutions  give  with 
dilute  solution  of  ferric  cUoride  a  reddish-purple  colour ;  with  bromine 
water  a  white  precipitate  of  tribromo-phenol.    If  to  an  aqueous  solution 
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about  one-quarter  its  volume  of  solution  of  ammonia  is  added,  and  then 
a  few  drops  of  a  solution  of  chlorinated  soda  or  lime,  and  the  mixture 
gently  warmed,  a  light-blue  colour  results.  Li.iuefied  carbohc  acid 
coagulates  solutions  of  albumen  and  of  collodion. 

Crude  phenol  contams  cresol,  C„H,(CH,)OH,  and  other  homologues. 
These  are  less  soluble  in  water  than  phenol,  and,  if  present,  modify  its 
melting-  and  boiling-points.  The  Pharmacopoeia  says  that  it  should  not 
melt  below  38-8°C.,  and  its  boiling-point  should  not  be  above  182°C. ;  a 
solubility  test  to  prove  the  absence  of  cresol  is  also  given. 

In  commerce  several  varieties  of  so-called  carbohc  acid  occur.  They 
are  distinguished  as  No.  1,  2,  3,  4,  and  5.  No.  1  is  nearly  pure  phenol ; 
No.  4  is  a  mixture  of  about  10  per  cent,  phenol  and  90  per  cent,  cresols. 

Dose. — 1  to  3  grains. 

Pharmacology.— In  the  pure  form  it  is  caustic,  owing 
mainly  to  its  power  of  precipitating  albuminous  substances. 
Its  caustic  action  is  superficial  and  well  defined.  When 
applied  to  the  skin  or  mucous  membranes  it  produces  a  white 
patch  which  looks  almost  as  if  done  by  white  paint.  There  is 
transient  burning  pain  quickly  followed  by  anaesthesia  which 
lasts  for  some  time.  After  it  has  disappeared  there  is  distinct 
soreness  on  account  of  the  inflammatory  reaction  beneath. 
Saturated  aqueous  solutions  are  not  caustic,  but  are  transiently 
irritating  to  susceptible  surfaces.  If  repeatedly  applied  they 
cause  shrivelling  of  the  skin,  which  may  result  in  gangrene. 
Weak  solutions  (1  per  cent.)  are  sedative. 

Carbolic  acid  is  a  useful  but  not  a  powerful  disinfectant. 
Five  per  cent,  solutions  kill  fully-developed  bacilli,  but  do  not 
kill  all  forms  of  spores  even  after  prolonged  contact. 

Taken  by  the  mouth  in  solution  it  has  a  sweet  character- 
istic taste  and  acts  as  a  mild  antiseptic  and  sedative  in  the 
mouth  and  stomach.  Taken  in  the  pure  form  in  large 
quantity  it  produces  first  the  symptoms  of  corrosive  poisoning, 
but  later,  after  absorption  has  occurred,  delirium  or  more 
usually  coma. 

Absorption  occurs  fairly  rapidly,  both  from  the  alimentary 
canal  and  from  open  wounds.  In  the  blood  the  greater  part 
of  the  carbolic  acid  combines  with  sulphates  and  is  excreted  in 
the  urine  as  phenol-sulphuric  ester.  A  smaller  part  is  con- 
verted into  hydroquinone  and  pyrocatechin,  which  are  also 
excreted  as  sulphuric  esters  ;  but,  on  standing,  these  decompose 
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and  undergo  further  oxidation,  with  the  result  that,  after  large 
quantities  of  carbolic  acid  have  been  taken,  the  urine,  on 
standing,  becomes  olive-green  and  finally  almost  black. 

Carbolic  acid  is  used  mainly  as  an  antiseptic,  a  sedative, 
and  a  caustic.  As  an  antiseptic  it  is  employed  in  wound 
treatment.  It  is  also  used  for  disinfecting  instruments,  ffeces, 
utensils,  &c.  As  a  sedative  it  is  employed  in  weak  solution 
to  reheve  itching  and  irritation.  In  the  pure  form  it  is  useful 
for  relieving  the  pain  of  a  hollow  aching  tooth.  As  a  caustic 
it  IS  rarely  employed,  but  is  sometimes  useful  in  the  treatment 
of  lupus,  infective  ulcers,  and  other  cutaneous  diseases. 

As  an  inhalation  it  is  beneficial  in  putrid  bronchitis  and 
gangrene  of  the  lungs,  but  creosote  is  usually  preferred. 

It  has  been  given  by  the  mouth  in  a  number  of  diseases, 
but  is  of  comparatively  little  value.  It  exerts  a  mild  anti- 
septic and  sedative  action  in  the  stomach  and  has  been  used 
for  this  purpose,  but  it  becomes  too  dilute  to  be  of  much  value 
as  a  gastric  or  intestinal  antiseptic. 

Acidum  Carbolicum  Liquefactum.— Consists  of 
phenol  10,  distilled  water  1,  by  weight. 

Characters.— A  colourless  or  somewhat  pinkish  liquid, 
becoming  still  redder  by  keeping.  It  has  the  odour  and 
taste  of  carbolic  acid. 

Specific  gravity,  1-064  to  1-009  at  15-5°C.    It  should  form  a  clear 
solution  with  20  to  25  per  cent,  of  water. 

Dose. — 1  to  3  minims. 

Pharmacology.— B&me  as  pure  phenol.    Being  lique- 
fied it  is  more  convenient  to  use. 

Glycerinum  Acidi  Carbolici.— Consists  of  phenol 
1  oz.,  glycerin  to  produce  5  fl.  oz. 

Pharmacology.— It  has  the  action  of  a  strong  solution 
of  phenol.  The  glycerin,  by  preventing  the  whole  of  the 
phenol  coming  into  contact  with  the  tissues,  diminishes 
and  prolongs  its  action,  and  it  is  therefore  weaker  than 
might  be  expected  from  a  solution  of  this  strength. 

It  is  used  to  paint  on  putrid  inflammatory  conditions 
of  mucous  membranes  (mouth,  throat,  &c.),  sometimes  as 
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an  application  to  ringworm  and  other  infective  skin 
diseases,  and  commonly  as  a  convenient  preparation  for 
making  lotions,  gargles,  &c. 

Suppositoria  Acidi  Carbolici.— Each  suppository 
contains  1  grain  of  phenol. 

Phenol,  1  gr. ;  white  beeswax,  2  gr. ;  oil  of  theobronia,  12  or 
13  gr.  in  each.  The  beeswax  is  necessary  to  give  it  proper  con- 
sistence. 

Pharmacology.— k  mild  antiseptic  and  sedative  sup- 
pository. Useful  in  painful  conditions  of  the  lower  part 
of  the  rectum  (anal  fissure,  &c.). 

■    Trochiscus  Acidi  Carbolici— Each  lozenge  contains 
1  grain  of  phenol.    Tolu  basis. 

Pharmacology.— ^edaiive  and  mildly  antiseptic  to  the 
buccal  and  pharyngeal  mucous  membranes.  The  official 
lozenges  are  too  strong  to  be  readily  taken  by  most  people, 
consequently  a  lozenge  containing  ^  grain  of  phenol  is 
more  commonly  used.  They  are  employed  in  ulcerated 
conditions  of  the  mouth  and  throat. 

Unguentum  Acidi  Carbolici.— Contains  1  in  25  by 
weight  of  phenol. 

Phenol,  1 ;  glycerin,  3 ;  white  paraffin  ointment,  21.  The 
glycerin  is  used  to  dissolve  the  phenol.  The  ointment  tends  to 
become  granular  by  keeping. 

Pharmacology.— A  sedative  and  mildly  antiseptic 
ointment.  It  produces  distinct  irritation  at  first  and 
is  consequently  too  strong  for  some  purposes.  In  these 
cases  it  may  be  diluted  two  to  four  times.  It  is  used  to 
apply  to  infected  ulcers,  parasitic  skin  diseases,  &c.,  and 
diluted,  as  a  sedative  ointment,  in  painful  ulcerations  and 
irritable  skin  diseases. 

CREOSOTE 

Creosotum.— '  A  mixture  of  guaiacol,  creosol,  and  other 
phenols  ;  obtained  in  the  distillation  of  wood  tar.' 
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been  tlhtel""'r'  ^'"^^"^^^    ^^^^^--^  have 

Deen    isolated  :    phenol ;    ^j-creso  ;    phlorol     C  H  fCH  ^  OTT  •  « 

gallol    cWthyl    ether,     C^^^iOckloU,'  ^^^^^J'^ 

0„H^(C3H,)(0CH,),0H  ;  but  for  the  most  part  only  in  small  quantities. 
Jioth  guaiacol  and  creosol  (not  cresol)  are  methoxy-  derivatives. 


^OCH., 


Guaiacol 


OCH, 


Guaiacol  is  a  colouriess  hquid,  boiling  at  200°C.  It  is  soluble  in 
80  parts  o  water,  freely  m  alcohol,  ether,  glycerin,  or  fixed  oils 

Creosol  IS  also  a  colourless  liquid,  boiling  at  220°C.  It  is  soluble  in 
150  parts  of  water,  readily  in  alcohol  or  ether,  but  not  in  <.lycerin 

Different  varieties  of  creosote  contain  varying  quantities  of  guaiacol 
and  creosol.  In  some  (Ehenish  beechwood  creosote)  guaiacol  prepon- 
derates, in  others  (creosote  from  Stockholm  tar)  creosol. 

Characters.—A  colourless  or  yellowish  oily  liquid,  with  a 
characteristic  empyreumatic  odour  and  a  burning  characteristic 
taste.  Soluble  in  about  150  parts  of  water ;  freely  soluble  in 
alcohol,  ether,  chloroform,  or  glacial  acetic  acid ;  miscible  with 
3  parts  or  less  of  glycerin  ;  with  more  glycerin  it  forms 
turbid  solution.  Its  aqueous  solution  is  neutral 
faintly  acid. 


or 


a 

very 


Specific  gravity,  not  below  1-079.  It  should  distil  between  200°  and 
220  C  Some  samples  rotate  the  plane  of  a  ray  of  polarised  fight  to  the 
eft,_  others  shghtly  to  the  right,  some  not  at  all.  A  dilute  solution  of 
ferric  chloride  added  to  an  aqueous  solution  gives  a  gi-eenish  coloration 
which  changes  to  a  reddish-brown.  It  does  not  gelatinise  a  solution  of 
collodion.  These  two  tests  distinguish  it  from  liquefied  carbolic  acid 
with  which  it  IS  Hable  to  be  confounded.  The  odour,  the  miscibifity  with 
water  and  with  glycerin,  and  the  boiling-points  are  also  different  in  the 
two  cases. 

Dose. — 1  to  5  minims. 

Pharmacologij. —Its  action  is  very  similar  to  that  of 
phenol.    It  is  less  soluble  m  aqueous  media  and  does  not 
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precipitate  albuminous  substances  ;  it  is  therefore  not  caustic 
in  the  same  sense.  Consequently  its  action  in  a  pure  form 
on  the  skin  and  mucous  membranes  is  less  marked.  It  is 
also  less  rapidly  absorbed. 

Applied  to  the  skin  it  quickly  produces  slight  burnmg 
pain  followed  by  slight  numbness  ;  applied  to  mucous  mem- 
branes its  action  is  the  same,  but  the  burning  pain  is  much 
more  marked.  It  is  said  to  be  somewhat  more  antiseptic 
than  phenol. 

Taken  by  the  mouth  in  aqueous  solution  it  has  a 
characteristic  taste,  and,  in  small  doses,  produces  a  stimulant 
and  carminative  effect  on  the  stomach  and  intestines.  It  is 
absorbed,  and  its  further  action  is  similar  to  that  of  phenol. 
It  appears,  however,  to  exert  a  more  marked  action,  resembling 
more  closely  that  of  a  volatile  oil,  on  the  bronchial  mucous 
membrane,  and  to  have  a  less  marked  action  on  the  nervous 
system. 

It  has  been  used  externally,  as  an  ointment  or  lotion,  in 
parasitic  skin  diseases  and  also  to  relieve  itching.  It  is  often 
applied  to  a  hollow  aching  tooth,  but  is  less  efficient  than 
carbolic  acid.  As  an  inhalation  it  is  useful  in  fetid  bronchitis, 
pulmonary  gangrene,  and  phthisis,  and  is  generally  preferred 
to  carbolic  acid.  It  is  given  internally  as  a  gastric  and 
intestmal  carminative  and  antiseptic  in  flatulence  and 
diarrhfjea  with  fetid  stools  and  as  a  remedy  for  phthisis.  The 
beneficial  influence  it  exerts  in  this  disease  is  indirect,  and  is 
due  mainly  to  its  stimulating  influence  on  the  alimentary 
system.  The  quantity  existing  in  the  blood  after  ordinary 
doses  have  been  given  is  insufficient  to  exert  any  injurious 
effect  on  the  tubercle  bacilli  at  the  seat  of  the  disease.  It  is 
given  in  small  doses  at  first,  which  are  gradually  increased. 

Mistura  Creosoti. — An  almost  colourless  aqueous 
solution  containing  creosote  1  minim  ;  spirit  of  juniper 
1  minim ;  a  little  syrup  (30  minims)  in  1  fluid  ounce. 

Dose. — ^  to  1  fluid  ounce. 

Pharmacology. — It  has  the  characteristic  taste  of 
creosote  solutions,  and  acts  as  a  stimulant  and  carminative 
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in  the  stomach.  Many  people  find  it  unpleasant  to 
take,  and  consequently  creosote  is  more  commonly  given 
dissolved  in  oils  (cod-liver  oil,  &c.)  as  an  emulsion,  or  in 
pills  or  capsules. 

Unguentum  Creosoti.-Contains  1  in  10  by  weight 
of  creosote.  ^ 

Creosote,  1 ;  hard  paraffin,  4  ;  white  soft  paraffin,  5. 

Pharmacology. -It  is  mildly  antiseptic,  irritating  at 
first,  then  somewhat  sedative.  It  is  used  in  parasitic  skin 
diseases  and  to  relieve  the  itching  of  chronic  skin  diseases 


THYMOL 

Thymol.— Para-isopropyl-meta-cresol. 

CH., 


CH(CH3), 

'  Obtained  from  the  volatile  oils  of  Thymus  vulgaris,  Linn.,  Monarda 
punctata,  Linu.,  and  Carum  copticum,  Benth.  and  Hooh'  and  other 
volatile  oils. 

Characters.~La.Yge  translucent  crystals,  with  an  agreeable 
thyme-like  odour,  and  a  hot,  bitter,  somewhat  aromatic  taste 
Soluble  m  about  1,000  parts  of  water,  in  less  than  its  weight 
of  alcohol,  ether,  or  chloroform,  and  in  two  parts  of  olive  oil. 

Being  a  phenol  it  is  soluble  in  solutions  of  caustic  aUcalies.  Melting 
point,  50°  to  51-5°  (but  may  be  as  low  as  44°C.).  Boiling-point,  2319  to 
232°C.  The  crystals,  however,  volatilise  completely  at  100°C.  A  'solution 
in  ^  part  of  glacial  acetic  acid,  mixed  with  an  equal  bulk  of  stronc. 
sulphuric  acid  and  warmed,  assumes  a  reddish-violet  colour.  ° 

Dose.  — i  to  2  grains. 

Pharmacology.  — Similsiv  to  that  of  phenol,  but  much  less 
active  on  account  of  its  insolubility.  In  solutions  of  the  same 
strength  it  is  a  more  powerful  antiseptic  than  phenol.    It  has 
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a  mild  carminative  and  antiseptic  action  in  the  stomach  and 
intestines,  and  has  been  given  as  an  intestinal  antiseptic  in 
typhoid  and  other  forms  of  diarrhoea.  In  large  doses  (10  to 
60  grams),  it  has  been  employed  in  the  treatment  of  tape- 
worm and  anchylostoma ;  but  ill-effects  (vomiting,  colic, 
transient  albuminm-ia,  and  even  symptoms  of  collapse)  have 
followed  its  use  in  these  doses. 

It  is  a  valuable  deodorant.  It  is  also  useful  as  a  mouth- 
wash, and  as  an  ointment  in  chronic  and  parasitic  skin 
diseases.  It  is  employed  sometimes  as  an  inhalation  in 
bronchial  troubles. 

BETA-NAPHTHOL 
/3-Naphthol— beta-mono-hydroxy-naphthalene. 


OH 


The  positions  in  the  naphthalene  ring  are  a  and  (3.  They  are  as 
follows : 

a  a 


a  a 


The  hydroxyl  group  in  the  official  naphthol  is  in  the  /3  position,  and 
hence  is  beta- naphthol. 

Prepared  from  naphthalene  by  heating  it  with  sulphuric  acid  to  about 
180°C.  to  form  naphthalene  sulphonic  acid.  The  mixture  is  treated  with 
slaked  lime  to  eliminate  excess  of  suliahuric  acid,  and  the  filtered  liquor 
is  evaporated  to  a  pasty  consistence  and  pressed  to  separate  the  more 
soluble  tt-  variety  wliich  is  present.  The  washed  residue  is  converted 
by  means  of  sodium  carbonate  into  the  sodium  salt,  and  this  is  sub- 
sequently added  to  fused  caustic  soda,  and  the  fused  mass  decomposed  by 
hydrochloric  acid.  The  /3-naphthol  thus  obtained  is  purified  by  sublima- 
tion or  crystallisation. 

16 
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Characters.— Smsll  white  or  slightly  brownish  crystalline 
laminaG,  somewhat  unctuous  to  the  touch,  with  a  slight 
phenol-like  odour,  and  a  hot  bitter  taste.  Soluble  in  about 
1,000  parts  of  water,  in  less  than  2  parts  of  alcohol  or  ether, 
in  12  parts  of  olive  oil,  and  in  about  40  parts  of  glycerin. 

It  dissolves  in  solutions  of  caustic  alkalies,  forming  naphtholates 
Melting-point,  122°C.  The  addition  of  a  drop  of  solution  of  ammonia  to 
a  hot  saturated  solution  produces  a  blue  fluorescence.  Chlorine  water 
added  to  a  cold  saturated  solution  produces  a  white  turbidity  which,  on 
the  addition  of  excess  of  solution  of  ammonia,  is  converted  into  a  green 
colour. 

It  should  contain  no  a-naphthol  or  mineral  impurity. 
Dose. — 3  to  10  grains. 

Pharmacology. action  is  comparable  to  phenol,  but 
as  it  is  very  much  less  soluble  it  has  a  much  weaker  action. 
In  solutions  of  the  same  strength,  naphthol  is  a  more  powerful 
antiseptic  than  phenol.  Applied  to  mucous  membranes  or 
denuded  surfaces  it  is  somewhat  irritant.  When  taken  by 
the  mouth  it  tends  to  retard  abnormal  fermentations  in  the 
alimentary  canal,  and  is  consequently  regarded  as  a  gastric 
and  intestinal  antiseptic.  It  is  absorbed,  and  if  given  in 
large  doses  may  produce  toxic  symptoms,  more  particularly 
nephritis  (albuminuria,  hfemoglobinuria). 

It  is  used  mainly  in  the  treatment  of  chronic  skin  diseases, 
usually  in  the  form  of  about  10  per  cent,  ointment.  It  has 
been  given  as  an  intestinal  antiseptic  in  typhoid  fever, 
cholera,  &c.,  but  is  of  little  value. 


BENZOIC  ACID 
Acidum  Benzoicum— C.iHg  COOH. 

Prepared  from  benzom  by  sublimation,  or  by  boiling  it  with  milk  of 
lime  and  decomposing  the  calciiim  benzoate  formed  by  means  of  hydro- 
chloric acid ;  or  from  toluene ;  or  from  hippm-ic  acid. 

Characters. — Light  shining  feathery  or  acicular  crystals, 
colourless  and  odourless,  when  pure,  but  when  prepared  from 
benzoin  usually  possessing  a  slight  fragrant  benzoin-like 
odour  (prepared  from  hippuric  acid  it  has  often  an  unpleasant 
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odour),  with  a  sweet,  afterwards  somewhat  acrid  taste.  Soluble 
in  400  parts  of  water,  in  1  part  of  absolute  alcohol,  in  3  parts 
of  ether,  in  7  of  chloroform,  in  80  of  glycerin,  and  in  fixed 
and  volatile  oils.  It  dissolves  readily  in  alkaline  solutions, 
forming  benzoates.    It  volatilises  in  the  vapour  of  water. 

Melting-point,  121-4°C.,  boiling-point,  249°C.,  when  pure.  The  com- 
mercial acid  melts  at  ahowt  120°C.  and  boils  at  about  239°C.  It  should 
not  contain  hippuric  acid,  chloro-benzoic  acid,  cinnamic  acid,  or  oxalates. 
Cinnamic  acid  is  liable  to  be  present  if  the  benzoic  acid  is  prepared  from 
Sumatra  benzoin ;  hippuric  acid,  if  it  is  prepared  from  this  substance  ; 
chloro-benzoic  acid,  if  impure  benzyl  chloride  has  been  used  in  the  pre- 
paration of  benzoic  acid  from  toluene. 

Dose. — 5  to  15  grains. 

Pharmacology. — It  is  a  moderately  powerful  antiseptic, 
and  in  the  pure  form  is  somewhat  irritant  to  mucous  mem- 
branes. Thus,  if  sniffed,  it  produces  sneezing.  It  is,  how- 
ever, generally  well  borne  by  the  stomach,  is  absorbed  as 
benzoates,  and  in  ordinary  doses  rarely  produces  any  obvious 
symptoms.  In  febrile  patients  it  may  cause  a  slight  fall  of 
temperature.  It  is  excreted  mainly  by  the  kidney,  to  a  slight 
extent  by  the  skin,  the  bronchial  mucous  membrane,  and  the 
salivary  secretion.  In  its  course  through  the  kidney  it  com- 
bines with  glycocoll  (amido-acetic  acid)  and  is  excreted  in  the 
urine  as  hippmic  acid  or  hippurates. 

CeHj-COOH  +  HoN-CHj-COOH  =  OeH.CO-HN-CH^-COOH  +  H^O. 

It  tends  to  diminish  the  alkalinity  and  putridity  of  the 
urine,  when  present,  and  for  this  purpose  is  given  in  cystitis 
and  other  genito-urinary  diseases.  It  also  stimulates  the 
bronchial  mucous  membrane  if  this  is  relaxed,  and  it  is  some- 
times used  as  an  expectorant,  usually  in  the  form  of  the  balsams 
(which  owe  much  of  their  action  to  benzoic  acid)  or  the 
tinctures  (paregorics)  mentioned  below.  It  is  used  sometimes 
as  an  antiseptic  lotion. 

Trochiscus  Acidi  Benzoici. — Each  lozenge  contains 
{  grain  of  benzoic  acid.    Fruit  basis. 

Pharmacology. — Used  as  a  mild  stimulant  and  anti- 
septic in  pharyngeal  affections. 
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Tinctura  Camphorae  Composita  (see  page  315). 
Tinctura  Opii  Ammoniata  (see  page  315). 
Sodii  Benzoas— C,;H,-COONa. 

Prepared  by  neutralising  a  solution  of  sodium. carbonate  with  benzoic 
acid,  crystalhsmg,  or  evaporating  to  dryness. 

Gharacters.—k  white  amorphous  or  crystalline  powder 
often  granulated,  inodorous  or  with  a  faint  benzoin  odour' 
and  havmg  an  unpleasant  sweetish  saline  taste.  Soluble  in 
less  than  2  parts  of  water,  and  in  25  parts  of  alcohol  Its 
aqueous  solution  is  faintly  alkaline. 

Moderately  strong  aqueous  solutions  precipitate  benzoic  acid  when 
acidified.  It  should  contain  not  more  than  traces  of  chlorides  or 
sulphates,  and  no  carbonates  or  mineral  impurity.  The  official  quantita- 
tive test  indicates  an  average-  purity  of  98  per  cent,  of  pure  sodium 
benzoate.    The  remainder  should  be  water. 

Dose.— 5  to  30  grains. 

Pharmacology. —It  is  less  irritating  and  less  antiseptic 
than  benzoic  acid,  but  after  absorption  it  exerts  the  same 
action  and  undergoes  the  same  synthesis  to  hippuric  acid 
durmg  excretion.  It  is  the  salt  generally  used  when  a 
benzoate  action  is  required.  It  is  given  in  cystitis,  in 
gonorrhoea,  and  in  phosphaturia.  It  has  been  used  as  an 
antipyretic,  as  an  hepatic  stimulant,  and  for  other  purposes, 
but  is  of  no  practical  value. 

Ammonii  Benzoas— C,H,-COO(NH,). 

Prepared  by  neutralising  solution  of  ammonia  with  benzoic  acid,  and 
crystallising. 

Characters.— ^mi\\\  colourless  lamellar  crystals,  usually 
with  a  slight  benzoin  odour,  and  having  a  saline,  somewhat 
sweetish,  taste.  Soluble  in  less  than  6  parts  of  water,  in 
30  parts  of  alcohol,  and  in  8  parts  of  glycerin. 

It  loses  ammonia  to  a  slight  extent  on  exposure  to  air.  If  its  aqueous 
sohitions  are  boiled,  ammonia  is  slowly  given  off,  and  the  liquid  becomes 
acid.  A  moderately  strong  aqueous  solution  when  acidified  deposits 
benzoic  acid. 

Dose.— 5  to  15  grains. 
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Pharmacology. — Its  action  is  similar  to  that  of  sodium 
benzoate.  The  sole  difference  is  that  due  to  the  difference  of 
the  basic  radicals  (see  page  122).  It  is  used  for  the  same 
purposes  as  sodium  benzoate,  and  is  also  given  in  chronic 
bronchitis,  and  in  gout  and  allied  conditions. 

SALICYLIC  ACID  AND  ALLIED  SUBSTANCES 

Acidum  Salicylicum — ortho-oxy  ben  zoic  acid, 
C,H,-OH-COOH. 

Preparetl  by  heating  sodium  carbolate  (sodium  phenoside)  in  a 
cm-rent  of  dry  carbon  dioxide,  under  certain  conditions  of  temperature 
and  pressure  ;  also  by  saponifying  the  oils  of  wintergreen  and  sweet 
birch,  which  consist  almost  wholly  of  methyl  salicylate,  decomposing  the 
alkah  salicylate  formed  in  each  case  with  an  acid,  and  crystallising.  The 
acid  obtained  by  the  latter  method  is  known  as  '  natiiral  salicylic  acid  '  ; 
that  obtained  by  the  former  method  as  'artificial  salicylic  acid.'  A 
specially  purified  variety  of  the  latter  is  called  '  physiologically  pure.' 

Characters.  —  Colourless  prismatic  crystals,  without 
odour,  but  with  a  sweetish,  acid,  and  afterwards  acrid  taste. 
Soluble  in  500  parts  of  water,  in  3  parts  of  alcohol,  in  2  parts 
of  ether,  and  in  200  parts  of  glycerin  ;  readily  soluble  in 
solutions  of  alkalies  or  alkaline  salts,  forming  salicylates. 
Thus  it  dissolves  in  solutions  of  borax,  sodium  phosphate, 
ammonium  citrate  and  ammonium  acetate. 

Melting-point,  156°  to  157°C.  If  carefully  heated,  it  can  be  volatilised. 
A  weak  solution  of  ferric  chloride  added  to  an  aqueous  solution  gives  a 
^dolet  colom',  or,  if  the  solution  is  dilute,  a  reddish-violet  colour.  Bromine 
water  added  to  a  solution  forms  a  slightly  yellow  precipitate.  A  solution 
of  ru'anium  nitrate,  when  added  to  a  solution  of  a  salicylate  not  weaker 
than  1  per  cent.,  gives  a  yeUowish-brown  precipitate  of  uranium  salicy- 
late. (No  precipitate  is  obtained  with  carbolates  or  sidpho-carbolates.) 
It  should  contain  no  iron,  phenol,  colouring  matter,  or  other  impurity. 

Natural  sahcylic  acid  usually  occm-s  in  large  crystals  with  a  yellowish 
or  pinkish  hue. 

Do.se. — 5  to  20  grains. 

Pharmacology. —li  is  somewhat  more  antiseptic  than 
phenol,  but  less  irritating  to  tissues,  both  on  account  of  its 
smaller  solubility  in  aqueous  media  and  its  smaller  diffusibility. 
If  sniffed,  it  produces  severe  sneezing.    Saturated  aqueous 
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solutions  applied  to  the  skin  produce  no  obvious  effect,  but  if  a 
strong  ethereal  solution  is  appHed,  it  gradually  kills  the  super- 
ficial epidermis  without  producing  any  distinct  inflammatory 
reaction  underneath,  and  after  twenty -four  hours  or  so  the  dead 
skm  can  be  peeled  off  as  a  white  layer.  In  intermediate 
strengths  it  is  stimulant  and  aids  the  growth  of  epidermis 
where  deficient. 

When  taken  by  the  mouth  it  has  a  sweetish  acid  taste  •  and 
after  swallowing,  a  slight  acrid  sensation  is  felt  at  the  top  of 
the  throat.  On  account  of  its  irritant  action  it  is  not  well 
borne  by  the  stomach,  and  consequently  is  now  rarely  given 
internally.  It  is  absorbed  as  sodium  salicylate,  and  acts  as 
such  (see  below),  except  that  it  makes  the  urine  more  acid. 

It  is  used  externally  as  an  antiseptic  in  wound  treatment, 
parasitic  skin  diseases,  and  in  the  preservation  of  solutions 
(and  not  infrequently  beverages  and  food);  to  remove 
epidermal  thickenings,  as  corns,  warts,  &c.,  and  destroy  the 
tissue  of  lupus  ;  to  stimulate  healthy  tissue-growth  in  various 
forms  of  superficial  chronic  skin  diseases  ;  to  diminish  sweat- 
ing, especially  if  accompanied  by  an  offensive  odour. 

Unguentum  Acidi  Salicylici.— Consists  of  sahcylic 
acid  1 ;  white  paraffin  ointment  49. 

Pharmacology.  —  Useful  in  various  chronic  scaly 
diseases  of  the  skin. 

Sodii  Salicylas— C,H/OH-COONa. 

Prepared  by  ueutrcalising  a  solution  of  sodium  carbonate  or  sodium 
hydroxide  with  sahcylic  acid,  and  crystallising. 

Characters. —Colourless  pearly  scales  or  tabular  crystals, 
without  odour,  but  with  an  unpleasant  sweetish  saline  taste.' 
Soluble  m  less  than  its  weight  of  water,  and  in  30  parts  of 
absolute  alcohol.  Its  aqueous  solutions  are  neutral  or  only 
faintly  acid. 

With  sohition  of  ferric  chloride  and  solution  of  ui-aniimi  nitrate  it  gives 
the  reactions  mentioned  under  Acidum  Salicyhcum.  It  should  contain 
not  more  than  traces  of  chlorides  or  sulphates,  and  no  phenol  or  other 
impurity. 

Dose.— 10  to  30  grains. 
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Pharmacology.— It  is  somewhat  antiseptic,  but  is  not  used 
externally.  When  taken  by  the  mouth  it  has  a  rather  un- 
pleasant sweetish  taste,  nauseating  to  some  people,  but  it  is 
well  borne  by  the  stomach  and  is  quickly  absorbed.  Atter 
full  doses  no  symptoms  are  seen  or  felt  in  most  healthy 
individuals,  except  shght  diaphoresis  and  diuresis,  but  m 
patients  suffering  from  rheumatic  fever  the  temperature  falls 
and  the  pain  diminishes,  and  after  several  doses  both  pam 
and  temperature  may  disappear.  Experimentally,  sodium 
salicylate  has  been  found  to  increase  the  quantity  of  bile 
secreted. 

During  their  passage  through  the  kidney,  salicylates 
undergo  a  similar  synthesis  to  benzoates.  They  combine 
with  glycocoil,  and  are  excreted  mainly  as  salicyluric  acid. 

After  repeated  large  doses,  or  in  specially  susceptible  indi- 
viduals even  after  small  doses,  a  form  of  poisoning  known  as 
salicylism  appears.  The  symptoms  closely  resemble  those 
of  cmchonism  (see  page  291).  Noises  in  the  ears  and  deaf- 
ness are  usually  the  earliest  and  most  prominent  symptoms. 
These  may  be  accompanied  by  a  feeling  of  fulness  in  the  head 
or  headache,  and  increased  perspiration.  Diminution  of  sight 
may  occur,  and,  after  large  doses,  delirium  and  other  serious 
symptoms.  These  symptoms  are  said  to  be  due  to  impurities 
(cresotinic  acids),  but  they  occur  after  the  administration  of 
pure  sodium  salicylate. 

Sodium  salicylate  is  used  mainly  in  the  treatment  of 
rheumatic  fever.  If  given  in  full  doses  it  quickly  reduces 
the  temperature  and  reUeves  the  pain  of  this  disease,  but  it  is 
necessary  to  continue  the  administration,  otherwise  a  relapse 
is  liable  to  occur.  The  dose  may,  however,  be  gradually 
reduced.  The  symptoms  of  salicylism,  except,  perhaps,  slight 
noises  in  the  ears,  should  be  avoided.  In  sub-acute  rheuma- 
tism, sodium  salicylate  is  much  less  valuable,  and  in  chronic 
rheumatism  it  is  of  little  use.  It  has  been  given  in  a  large 
number  of  other  diseases— so-called  muscular  rheumatism, 
chorea,  gout,  sciatica,  influenza,  Meniere's  disease,  diabetes, 
and  as  an  antipyretic  in  various  fevers— but  it  is  a  very  un- 
certam  remedy.  It  is,  however,  often  useful  in  acute  tonsillitis, 
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and  in  certain  erythematous  skin  diseases  (erythema  multi- 
torme,  erythema  nodosum)  commonly  regarded  as  of  rheu- 
matic Origin. 

Salicinum.— '  A  crystalhne  glucoside, 
C,H,,0,-0-C,H,-CH,OH, 

obtainable  from  the  bark  of  various  species  of  Salix,  and  of 
ropulus.' 

sl^Zi^jT  '-'''^''^^^        ^"^«^l-ose  and  salieylie 

C„H„0,-0-C,H,-CH,,OH  +  H,0  =  C,H,,0,  +  HO-C,H,-CH.,OH. 

glucose  saligeniii 

a/iamc^ers.— Colourless  acicular  or  tabular  crystals,  with- 
out odour,  bat  with  a  very  bitter  taste.  Soluble  in  30  parts 
of  water  and  in  80  parts  of  alcohol ;  insoluble  in  ether. 

Meltin.  point  198°C.  Wlien  lieated  above  the  melting-point  it  gives 
off  sahcyl  aldehyde.  If  added  to  a  dilute  solution  of  potassium  bichro- 
mate and  sulphuric  acid  and  warmed,  salicyl  aldehyde,  which  has  the 
odour  of  meadow-SAveet,  is  given  off.  Added  to  a  small  quantity  of 
sulplmnc  acid,  it  gives  a  red  colour. 

Dose.~5  to  20  grains. 

Pharmacology. —When  taken  by  the  mouth  it  has  a  bitter 
taste,  but  has  no  other  action  of  importance  on  the  alimentary 
canal.  ^  It  is  largely  decomposed  in  its  passage  through  the  . 
body  into  glucose  and  salicylic  alcohol,  part  of  which  is 
further  oxidised  to  salicylic  acid,  so  that  its  action  is  that  of 
salicylates.  It  is  excreted  in  the  urine  as  salicin,  salicylic 
alcohol,  and  salicyluric  acid. 

It  is  useful  in  acute  rheumatism,  but  is  less  active  than 
sodium  saHcylate.  It  is,  however,  more  pleasant  to  take  than 
the  latter,  and  may  often  replace  it  with  advantage  after  the 
acute  symptoms  have  subsided. 

Salol— phenyl  salicylate.  C,H,-OH-COO-C,H-. 

Prepared  by  fusing  a  mixtiu-e  of  sodium  sahcylate  and  sodium  carbo- 
late  with  phosphorus  oxychloride  or  carbonyl  chloride,  dissolving  out  the 
sodium  phosphate  and  chloride  formed  by  water,  and  crystallismg  the 
residue. 
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(7/iar«c^er5.— Small  colourless  crystals,  with  a  faint 
characteristic  agreeable  odour,  but  almost  without  taste. 
Nearly  insoluble  in  water,  soluble  in  10  parts  of  alcohol  and 
in  less  than  half  its  weight  of  ether  or  chloroform,  readily 
soluble  in  fixed  and  volatile  oils. 

Melting-point,  42°  to  43°C.  An  alcoholic  solution  gives  a  violet 
coloration  with  a  dilute  solution  of  ferric  chloride,  and  a  white  precipitate 
with  a  few  drops  of  bromine  water.  If  heated  with  a  sokition  of  an 
alkali  it  dissolves,  being  decomposed  into  a  carbolate  and  saHcylate,  and 
the  mixtm-e  when  acidified  gives  off  the  odour  of  phenol  and  deposits 
crystals  of  salicylic  acid.  It  should  contain  no  free  salicylic  acid  and  no 
sulphates  or  chlorides. 

Dose.— 5  to  15  grains. 

PJiarmacologtj.—lt  is  slightly  antiseptic,  but  its  chief 
action  is  due  to  the  fact  that  it  is  readily  decomposed  by 
alkalies  into  phenol  and  a  salicylate, 

C,H,-OH-COO-C,H,  +  H,0  =  C,H/OH-COOH  +  C«H,OH. 

When  taken  by  the  mouth  it  exerts  practically  no  action 
until  it  reaches  the  intestines.  Here  it  is  gradually  decom- 
posed into  phenol  and  a  salicylate,  and  therefore  acts  as  a 
slight  antiseptic  as  it  passes  along  the  intestinal  canal.  The 
phenol  and  salicylate  formed,  however,  are  quickly  absorbed, 
and  act  in  the  manner  already  described.  The  proportion  of 
phenol  and  salicylic  acid  produced  by  the  decomposition  is, 
roughly,  as  2  to  3,  but  the  main  action,  seen  especially  after 
large  doses,  is  a  phenol  action,  because  this  is  the  more 
powerful  of  the  two  substances. 

Salol  is  used  as  an  ointment  (20  to  40  per  cent.)  in  the 
treatment' of  parasitic  skin  diseases,  but  is  of  comparatively 
little  value.  It  is  used  in  weak  alcoholic  solution  as  a  mouth- 
wash, and  is  given  internally  as  an  intestinal  and  urinary 
antiseptic.  It  is  of  no  value  as  an  intestinal  antiseptic  in 
typhoid  fever  and  cholera,  but  it  appears  to  retard  the  putre- 
factive changes  occurring  in  certain  forms  of  diarrhoea  in 
children.  As  a  urinary  antiseptic  it  is  of  some  use  in  inflam- 
mation of  the  pelvis  of  the  kidney,  the  bladder,  and  the  urethra 
(gonorrhoea,  &c.).    It  will  relieve  the  pain  and  lower  the  fever 
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of  acute  rheumatism,  but  is  less  efficacious  and  more  dangerous 
than  sodium  salicylate. 

Bismuthi  Salicylas.— See  page  162. 

The  following  three  compounds  are  mainly  analgesic  and 
antipyretic.  The  first  two  are  closely  similar  in  chemical 
constitution, 

ACETANILIDE 

Acetanilidum— Phenyl-acetamide.  Antifebrin 
CH3-C0-NH-C,H,. 

Prepared  by  heating  a  mixture  of  glacial  acetic  acid  and  aniline  for 
some  hours,  pourmg  into  water,  and  recrystallising  the  precipitate. 

Gharacters.-SmfiU  colourless  glistening  crystals,  without 
odour,  but  with  a  slight  warm  taste.  Soluble  in  210  parts  of 
water  and  in  4  parts  of  alcohol,  readily  soluble  in  ether  and 
chloroform.    Its  aqueous  solution  is  neutral. 

Melting-point,  of  pure  dry  substance,  113-5°C.  When  heated  with  a 
solution  of  caustic  alkali,  aniline  is  formed,  which  can  be  detected  by  the 
smell,  but,  be  ter,  by  adding  a  few  drops  of  chloroform  and  warmin. 
when  the  unpleasant,  extremely  penetrating  odour  of  phenyl-isonitrile 
develops.  An  aqueous  solution  forms  with  bromine  water  a  yellowish- 
white  precipitate,  but  gives  no  coloration  with  dilute  solution  of  ferric 
chloride. 

Dose. — 1  to  3  grains. 

Pharmacologij.— It  is  slightly  antiseptic,  but  is  not  used 
externally.  When  taken  in  pharmacopfeial  doses  it  usually 
produces  no  effect  in  healthy  individuals,  but  if  headache  or 
neuralgic  pain  is  present  it  frequently  relieves  this,  or  if  fever 
exists  a  fall  of  temperature  results.  The  latter  effect  is  due 
mainly  to  an  action  on  the  temperature-regulating  mechanism 
in  the  brain. 

^  111  effects  have  frequently  followed  the  administration  of 
this  substance.  The  more  important  of  these  are  cyanosis 
and  more  or  less  marked  symptoms  of  collapse.  It  has  been 
given  to  reduce  temperature  in  fever,  and  to  reheve  headache 
and  neuralgic  pain.  On  account  of  its  toxicity,  however,  the 
two  following  compounds  are  to  be  preferred. 
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Phenacetinum — Para-acet-plienetidin, 


^NH-CO-CHg. 


Prepared  by  boiling  para-phenetidiu  (obtained  from  para-nitro-phenol 
by  introducing  an  ethyl  group  and  reducing  the  nitro-  group)  with  glacial 
acetic  acid,  precipitating  with  water,  and  recrystallising. 

Characters. — Small  white,  glistening,  scaly  crystals,  with- 
out odour  or  taste.  Very  slightly  soluble  in  water  (about  1 
in  1,700),  soluble  in  20  parts  of  alcohol. 

Melting-point  of  pure,  dry  substance,  135°C.  When  boiled  with  a 
little  diluted  nitric  acid  (10  to  12  per  cent.  HNO.j),  it  forms  an  orange- 
coloiured  solution  which,  if  sufficiently  concentrated,  deposits,  on  cooling, 
yellow  needles  of  nitrophenacetin ;  these  melt  at  103°C.  About  O'l  g. 
of  pheuacetin  boiled  with  about  4  c.c.  of  hydrochloric  acid  for  a  few 
minutes  forms  a  colourless  solution,  which,  when  diluted  with  10  volumes 
of  water  and  filtered  from  any  precipitate  which  may  have  formed,  gives, 
with  a  few  drops  of  a  solution  of  chromic  acid,  a  yellowish  solution, 
which  gradually  changes  to  a  ruby-red.  A  saturated  aqueous  solution 
gives  no  precipitate  with  bromine  water  (compare  acetanilide).  It  should 
not  contam  acetanilide  or  para-phenetidin. 

Dose.— 5  to  10  grains. 

Pharmacology. — It  has  a  similar  action  to  acetanilide, 
relieving  pain  if  present  and  reducing  fever  by  acting  on  the 
thermal  centres  in  the  brain.  It  is  slower  in  action  than 
acetanilide,  frequently  taking  nearly  an  hour  to  act,  but  it  is 
a  much  safer  remedy.  Ill  effects  from  its  use  are  compara- 
tively rare.    It  appears  to  have  a  slight  hypnotic  action. 

It  is  used  largely  to  relieve  pain,  especially  headache, 
neuralgia,  and  rheumatic  pains.  It  is  less  valuable  as  an 
antipyretic. 


Phenazonum  —  antipyrin,   phenyl  -  dimethyl  -  isopyra- 


PHENAZONE 


zolone. 


CH 


H30-N 
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Prepared  by  heating  phenyl-hydrazine  with  aeeto-acetic  ether  and 
aftoards  heating  the  phenyi-methyl-isopyrazolone  formed  with  methyl 

Gharacters.—Colomless  scaly  crystals,  without  odour  but 
with  a  bitter  taste.    Soluble  m  less  than  2  parts  of  water 
alcohol,  or  chloroform,  and  in  40  parts  of  ether.    Its  solutions 
are  neutral. 

Melting-point,  113°C.  If  to  an  aqueous  solution  a  little  sodiun. 
nitrite  IS  added,  and  then  dilute  sulphuric  acid,  a  green  colour  is  obtained 
owmg  to  the  formation  of  a  nitroso-  compomid.  Fuming  nitric  acid  and 
old  sweet  spirit  of  nitre,  owing  to  the  fi-ee  nitrous  acid  they  contain,  give  the 
same  reaction  with  antipyrin.  If  a  few  grains  are  dissolved  in  a  few  drops 
■  of  water  and  a  few  drops  of  fuming  nitric  acid  added,  a  green  colour  results, 
which.  If  the  mixture  is  heated  to  boiling  and  a  httle  more  nitric  acid 
added,  changes  to  red.  An  aqueous  solution  of  antipyrin  gives,  with  a 
dilute  solution  of  ferric  chloride,  a  deep-red  colour,  which  is  changed  to  a 
yellowish  coloin-  on  the  addition  of  excess  of  dilute  sulphuric  acid  An 
aqueous  solution  gives  a  white  precipitate  with  solution  of  tannic  acid.  ' 

Dose.— 5  to  20  grains. 

Pharmacology. —It  has  a  very  similar  action  to  the  two 
preceding  substances.  Being  much  more  soluble  in  water  it 
acts  more  quickly,  but  its  action  is  not  so  prolonged.  Its  uses 
are  the  same.  When  locally  applied,  however,  it  contracts 
blood-vessels,  and  it  has  been  used  as  a  local  hasmostatic,  but 
is  less  valuable  than  other  preparations. 


GLUSIDE 

Glusidum— saccharin.    Benzoyl  sulj^honimide. 

,C0 

C«H,<  \nH. 

Prepared  from  ortho-toluene-sulphonic  acid  (obtained  by  the  action  of 
sulphuric  acid  on  toluene  at  a  temperature  not  exceeding  100°C.)  by 
converting  it  into  the  sodium  salt,  treating  this  with  phosphorus  penta- 
chloride  to  obtain  o-toluene-sulphonic-chloride,  conc  erting  this  by  means 
of  ammonia  into  o-toluene-sulphonamide,  and  oxidising  it  with  potassium 
permanganate  in  neutral  solution. 

Characters.~A  white  micro-crystalline  powder,  without 
odour,  but  with  a  nauseously  sweet  taste.  Soluble  in  360  parts 
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of  water,  in  30  parts  of  alcohol,  and  in  50  parts  of  glycerin  ; 
slightly  soluble  in  ether  or  chloroform.  It  dissolves  readily 
in  alkaline  solutions. 

Melting-point,  220°C.  On  dissolving  in  a  solution  of  caustic  potash, 
evaporating  to  dryness,  and  fusing  for  a  few  minutes,  gluside  is  converted 
into  a  salicylate  ;  thus  the  product,  if  dissolved  in  water  and  neutrahsed 
with  hydrochloric  acid,  gives,  with  dilute  solution  of  ferric  chloride,  a 
reddish-brown  or  purphsh  colour.  It  is  not  charred  by  sulphuric  acid. 
It  should  contain  no  sugar  or  sulphamido-benzoic  acid. 

Commercial  saccharin  (sold  as  300  times  as  sweet  as  sugar)  is  a 
mixture  of  about  equal  parts  of  gluside  and  sulphamido  benzoic  acid. 

When  gluside  is  dissolved  in  solutions  of  sodium  hydroxide,  sodium 
carbonate,  or  sodium  bicarbonate,  a  sodium  com- 
C^hXqo  /"NNa  pound  is  formed  which,  when  evaporated  to 
^  -  dryness,  is  Imown  as  soluble  saccharin.     It  is 

extremely  sweet,  and  is  soluble  in  about  15  parts  of  water. 

Pharviacologij.—li  has  a  slight  antiseptic  action,  but  its 
uses  are  almost  confined  to.  those  of  a  sweetening  agent.  It  is 
500  times  sweeter  than  cane  sugar,  and  a  solution  of  1  in 
100,000  has  a  distinct,  sweet  taste.  The  taste  is,  however, 
somewhat  different  from  that  of  cane  sugar.  It  is  a  stable 
compound,  and  produces  no  distinctive  symptoms  even  when 
given  in  comparatively  large  doses.  It  is  excreted  in  the 
urine  unchanged. 

It  is  used  as  a  sweetening  agent,  mainly  in  diabetes. 
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ANIMAL  AND  VEGETABLE 
SUBSTANCES 

In  this  group  will  be  included,  besides  the  crude  products 
of  the  animal  and  vegetable  kingdoms,  the  pure  chemical 
substances  obtamed  from  these,  although  they  may  have  been 
synthesised  Any  other  arrangement  would  be  inconvenient 
smce  the  pharmacological  action  of  the  crude  drug  and  pure 
prniciple  is  similar  if  not  identical. 

The  classification  of  these  substances  presents  some 
diaculty.  For  reasons  mentioned  in  the  preface  a  chemical 
classification  has  been  adopted. 


DEUGS  CONTAINING  ALKALOIDS  AS  THE 
MAIN  ACTIVE  CONSTITUENTS 

_  This  class  includes  some  of  the  most  important  drugs  used 
m  medicine. 

Alkaloids  have  been  already  defined  (page  4)  as  'nitrogenous  vec^e- 
table  products  which  have  theii-  nitrogen  combined  in  the  form  of  a 
closed  rmg.'  These  rings  may  be  five-  or  six-membered  or  more  The 
loiiowmg  are  the  more  important  ones  : 

(^')  (0 


CH=CH.  (n) 
1  >NH 

(3)  (4) 

CH.,-CH.,. 

1  >NH 
CH,— CH/ 

Pyrrol 

Pyrrolidine 

(J)  (5) 

CH=CH  (,) 
1  >NH 
CH  =  N^ 

(3)  (2) 
Pyrazole 

W  (5)" 

CH=.CH  (0 
1  >NH 
N  =  CH  ^ 

(3)  (2) 
Glyoxaline 
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(•lor/sOHC 


CH(3  or 


HO 


CH 


HO 


CH 


(3)        (i)  (^) 
Purine  (G-lyoxalmpyi-imidiue) 

The  constitution  of  most  of  the  alkaloids  occurring  as  active  prin- 
ciples in  official  drugs  is  unknown,  or  only  partially  known.  According 
to  our  present  knowledge  they  may  be  divided  as  follows  : 

Pyrrolidine  derivatives — the  alkaloids  of  belladonna  and  its  allies  ;  of 
coca. 

Glyoxaline  derivatives — the  alkaloids  of  jaborandi. 

Pyridine  derivatives — the  alkaloids  of  conium  ;  of  pepper ;  of  pyreth- 
rum  ;  possibly  others,  e.g.  of  pomegranate,  of  broom. 

Quinoline  or  Isoquinoline  derivatives — the  alkaloids  of  cinchona ;  of 
nux  vomica  ;  some  of  the  less  important  alkaloids  of  opium  ;  the  allcaloids 
of  hydi'astis. 

Phenanthrene  derivatives — the  more  important  allcaloids  of  opium. 
Purine  derivatives— caffeine. 

Of  unknown  constitution — the  alkaloids  of  aconite,  of  delphinium, 
of  gelsemium,  of  lobelia,  of  calabar  bean,  of  ipecacuanha,  of  colchicum, 
of  pomegranate,  of  cusparia,  of  broom,  of  pereira,  of  serpentary,  and 
veratrine. 

A  few  other  official  drugs  are  said  to  contain  alkaloids,  but  these  are 
not  the  active  principles  of  the  drug,  and  consequently  do  not  fall  into 
this  group. 
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1.  PYEROLIDINE  GROUP 

This  includes  the  alkaloids  in  (a)  belladonna,  hyoscyamus, 
and  stramonium';  (h)  coca.  The  alkaloids  of  "the  (a)  group 
are  .very  closely  allied ;  those  of  (a)  and  (h)  are  allied  but 
much  less  closely. 

(a)  What  is  sometimes  called  the  belladonna  or  atropine 
group  of  alkaloids  includes  atropine,  hyoscyamine,  hyoscine, 
scopolamine,  and  a  few  unimportant  alkaloids— atroscine, 
atropamine,  and  belladonnine. 

By  treatment  with  alkalies  and  a  few  other  substances  atropme  and 
hyoscyamine  can  be  broken  up  into  a  base,  tropine,  and  tropic  acjd.  The 
process  is  one  of  hydrolysis : 

Oi,H„3N03  +  H,0  =  C,Hi,NO  +  C,ll^,0,. 

atroiiinc  tropine        tropic  acid 

By  heating  the  products  with  dilute  hydrochloric  acid  on  a  water- 
bath  the  reverse  reaction  occurs,  i.e.  atropine  is  formed  from  tropine  and 
tropic  acid. 

The  relation  between  atropine  and  hyoscyamine  is  apparently  simple. 
Both  have  the  same  empyric  formula,  and  both  yield  the  same  decom- 
position products;  hence  they  must  be  stereo-isomers.  But,  while 
atropine  has  no  influence  on  polarised  light,  hyoscyamine  rotates  this 
to  the  left.  Atropine  is  therefore  beheved  to  be  the  so-called  inactive 
modification  of  hyoscyamine. 

Hyoscyamine  is  readily  converted  (by  the  action  of  heat  or  alkalies) 
into  atropine,  and  it  has  therefore  been  doubted  if  atropine  exists  as  such 
in  the  plant.  It  does,  however,  appear  to  occur  naturally  in  the  fruit 
and  in  old  plants,  but  by  far  the  greater  part  of  the  alkaloids  present 
is  undoubtedly  hyoscyamine.  During  the  process  of  extraction  this  is 
converted  into  atropine,  so  that  this  alkaloid  is  the  active  principle 
obtained. 

Hyoscine  and  scopolamine  have  a  somewhat  different  chemical  com- 
position to  atropine  and  hyoscyamine.  When  hydrolysed  they  yield 
scopoline  and  tropic  acid  : 

Ci,H„iNO,  +  B.,0  =  C^Hi^NOo  +  C.K.^O^. 

liyosciue  scopoliue        tropic  acid 

Unfortunately^  considerable  confusion  exists  regarding  these  names. 
According  to  Continental  authorities,  the  same  relation  exists  between 
hyoscine  and  scopolamine  that  exists  between  atropine  and  hyoscyamine, 
i.e.  hyoscine  is  inactive  scopolamine,  scopolamine  being  Isevo-rotatory. 
The  hyoscine  of  the  Pharmacopoeia,  however,  is  what  is  often  termed 
scopolamine,  as  is  evident  from  the  melting-point  of  its  gold  salt.  • 

The  other  natm-ally-occurring  alkaloids  of  this  group  are  unimportant. 
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Atrosciiie,  Ci,H.,,NO,,  hydrolyses  like  scopolamine;  belladonnine  and 
atroparaine,  Ci^HoiNO,,  yield  on  hydrolysis  tropins  and  atropic  acid.  It 
lias  been  doubted  if  they  exist  naturally  in  the  plants. 

On  account  of  the  fact  that  the  alkaloids  of  this  group  yield  tropins 
and  scopoline,  they  are  known  as  tropeines  and  scopoleines  respectively. 
As  a  group,  the  tropeines  and  scopoleines  may  be  defined  as  compounds 
(esters)  of  tropine  or  scopohne  with  an  organic  acid  radical.  A  number 
of  artificial  tropeines  are  known,  a  salt  of  one,  Homatropine,  being 
official  in  the  Pharmacopoeia.  Homatropine  is  made  by  combining 
tropine  with  phenyl-glycoUic  acid  (oxy-toluic  or  mandelic  acid),  and  is 
therefore  phenyl-glycoUic  tropeine  (mandehc  tropeine  or  oxy-toluic 
tropeine). 

The  relation  between  atropine  and  cocaine  is  given  later  (page  273). 

Before  considering  the  individual  drugs  belonging  to  the 
belladonna  group,  it  will  be  convenient  to  describe  briefly  the 
pharmacological  action  of  its  chief  alkaloids. 

The  pharmacological  action  of  atropine,  hyoscy amine, 
and  hyoscine. — The  predominant  action  of  these  alkaloids  is 
on  the  nervous  system.  They  all  paralyse  the  terminations 
of  the  nerve- endings  in  involuntary  muscular  tissue  and  in 
secretory  glands,  and,  after  larger  doses,  affect  the  central 
nervous  system  ;  atropine  and  hyoscyamine  causing  excite- 
ment and  delirium,  hyoscme  calmness  and  sleep. 

After  small  doses  of  atropine  (^^o-  to  grain)  there 
appears  in  5  to  15  minutes  an  increase  in  the  frequency  of  the 
pulse,  quickly  followed  by  dryness  of  the  mouth  and  dryness  of 
the  skin  if  this  has  been  previously  moist.  The  pupils  may  be 
somewhat  dilated,  and  there  may  be  slight  excitement, 
although  this  is  uncommon. 

After  larger  doses  to  \  grain)  the  pulse  becomes  very 
rapid,  there  is  marked  dryness  of  the  mouth,  with  difficulty  in 
moving  the  tongue,  difficulty  in  swallowing,  often  nausea,  and 
occasionally  vomiting.  The  skin  becomes  very  dry,  and  about 
the  head  and  breast  is  commonly  flushed.  The  pupils  are 
markedly  dilated,  the  power  of  accommodation  is  largely  lost, 
and  there  is  consequently  misty  and  usually  double  vision. 
Headache  and  giddiness,  followed  by  loquaciousness,  delirium, 
and  less  important  symptoms,  occur. 

After  doses  of  1  grain,  the  symptoms  are  naturally  more 
severe.    The  pulse  is  extremely  rapid  ;  the  mouth  and  tliroat 
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are  completely  dry ;  the  skin  is  hot,  flushed,  and  dry  ;  the  iris 
can  scarcely  be  seen ;  and  there  is  well-marked  excitement 
and  delirium.  Complete  unconsciousness,  with  failing  heart 
and  respiration,  may  occur  later,  and  may  usher  in  death. 

Many  of  these  symptoms  are  the  result  of  paralysis  of  the 
nerve-endings  in  the  different  tissues.  Thus  the  increase  in 
the  frequency  of  the  pulse  is  due  to  paralysis  of  the  vagus 
endings  in  the  heart ;  the  dryness  of  the  mouth  to  paralysis 
of  the  nerve-endings  in  the  salivary  and  buccal  glands  •  the 
dilatation  of  the  pupil  to  paralysis  of  the  terminations  of  the 
third  cranial  nerve  in  the  iris,  and  the  double  vision  to  loss  of 
accommodation  owing  to  paralysis  of  the  terminations  of  the 
same  nerve  in  the  ciliary  muscle.  The  dryness  of  the  skin  is 
also  the  result  of  paralysis  of  the  nerve-endings  in  the  sweat 
glands,  but  the  flushing  of  the  skin  is  of  central  origin. 

Besides  the  secretions  named,  atropine  also  affects  the 
nasal  and  bronchial  excretions  and,  to  a  much  less  extent,  the 
gastric  and  intestinal  secretions.     The  urine  is  not  decidedly 
affected,  mainly  because  it  is  but  slightly  controlled  by  the 
nervous  system.    The   unstriped  muscle  of  the  bronchi, 
stomach,  intestine,  uterus,  ureters,  bladder,  &c.,  is  influenced 
by  atropine,  but  to  a  much  less  extent  than  the  pupil.  Thus, 
when  administered  in  therapeutic  doses  with  purgative  medi- 
cines, it  does  not  appreciably  delay  the  action  of  these.    It  is 
believed  by  some  physicians  to  increase  the  purgative  effect. 
It  does,  however,  diminish  or  prevent  the  griping  produced 
by  purgatives,  and  preparations  of  belladonna  are  sometimes 
used  for  this  purpose.    A  few  exceptions  to  the  rule,  that 
atropine  paralyses  the  nerve-endings  in  all  unstriped  muscular 
tissue  are  known,  but  they  are  unimportant. 

Atropine  has  no  action  on  voluntary  muscular  tissue,  and, 
when  given  internally,  does  not  influence  sensory  nerves,' 
although  if  applied  locally  it  depresses  their  terminations  and 
acts  as  a  sedative. 

The  medullary  centres  are  stimulated  by  small  doses  of 
atropine.    The  most  manifest  action  is  on  the  respiration,  and 
occasionally  atropine  is  used  to  stimulate  the  respiratory  centre. 
The  local  action  of  atropine  on  the  eye  is  of  importance. 
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A  very  smcall  camount  (less  than  tuotfo  gi'ain)  will  produce 
dilatation  of  the  pupil.  Therapeutically,  however,  much 
larger  doses  are  employed.  If  a  drop  of  a  1  per  cent,  solution 
is  placed  in  the  eye  the  pupil  begins  to  dilate  in  ten  to  fifteen 
minutes,  and  in  thirty  to  thirty-five  minutes  is  completely 
dilated.  Paralysis  of  accommodation  quickly  follows,  and 
after  a  short  time  there  is  a  very  slight  increase  in  intra- 
ocular tension.  The  dilatation  of  the  pupil  is  complete  for 
some  days,  and  rarely  passes  off  under  a  week  ;  the  paralysis  of 
accommodation  disappears  somewhat  earlier.  The  increase  in 
intra-ocular  tension  is  unimportant  in  most  individuals,  but 
in  some  predisposed  to  glaucoma  it  appears  to  bring  on  this 
disease,  and  to  increase  it  if  present. 

The  application  of  1  per  cent,  solutions  of  atropine  to  the 
eye  usually  produces  general  symptoms  and,  not  infrequently, 
symptoms  of  poisoning.  It  may  also  produce  local  irritation 
(follicular  conjunctivitis).  This  strength  should  therefore  be 
used  with  care,  and  should  be  limited  to  those  conditions,  such 
as  iritis,  in  which  it  is  necessary  to  employ  it.  For  many 
purposes  a  1  in  1,000  solution  is  sufficiently  strong.  This 
strength  produces,  in  normal  eyes,  dilatation  in  less  than  an 
hour,  which  reaches  its  maximum  in  ninety  minutes,  and  lasts 
three  or  more  days. 

Hyoscyamine,  if  pure,  is  very  similar  in  action  to  atropine. 
It  is  more  powerful,  but  presents  few  other  points  of  differ- 
ence. Conimercial  hyoscyamine,  however,  contains  a  notable 
quantity  of  hyoscine,  and  hence  in  moderate  doses  it  may  act 
as  a  cerebral  sedative  rather  than  a  deliriant.  Owing  to  its 
variable  composition,  its  action  on  the  brain  is  therefore  in- 
constant. Its  action  on  the  nerve-endings  in  involuntary  muscle 
and  secretory  glands  is  the  same  as  that  of  atropine,  but  nearly 
twice  as  powerful. 

Hyoscine  (scopolamine),  while  possessing  an  action  com- 
parable to  that  of  atropine  on  the  peripheral  nerve-endings, 
has  a  very  different  action  on  the  brain.  Small  doses 
(_._L_  grain)  produce  a  sense  of  calmness  which  terminates  in 
sleep.    On  awakening,  some  dryness  of  the  mouth  is  usually 
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present.  It  is  a  more  powerful  mydriatic  (pupil- dilator)  than 
atropme  (see  page  271). 

The  uses  of  atropine  and  the  preparations  of  belladonna 
are,  ni  general  terms-locally  applied,  to  relieve  irritation,  to 
dimnnsh  secretion,  to  dilate  the  pupil ;  taken  internally,  to 
relieve  n-ritation  and  pain  (colic,  &c.),  to  diminish  secretion 
(sweatmg,  &c.),  to  relax  spasm  (asthma,  &c.),  to  influence  the 
heart  (syncope  from  chloroform,  &c.),  as  a  stimulant  to  the 

respiratory  centre  (opium 
poisoning,  &c.)  Children 
bear  atropine  well. 

BELLADONNA 

The  fresh  leaves  and 
branches  and  the  dried 
root  are  official. 

Belladonnae  Folia. 

— '  The  fresh  leaves  and 
branches  of  Atropa  Bella- 
donna, Linn.,  collected 
when  the  plant  is  in  flower.' 

Character  s. — The 
leaves  are  3  to  8  inches 
long,  shortly  stalked,  ovate 
in   shape,  with  an  acute 
apex  and  an  entire  margin, 
and  are  usually  quite  free 
of  hairs.    They  are  divided 
into  two  unequal  portions 
by  the  midrib.    They  occur 
alternately  below  and  in 
unequal  pairs  above.  The 
campanulate  corolla  is  dark  bluish-purple  in  colour.  The 
fruit,  which  is  sometimes  present  along  with  the  flowers,  is 
black  and  shining. 

Active  Principles. — Hyoscyamine,  atropine,  belladon- 
nine,  &c.    Total  alkaloids  0-3  to  0-7  per  cent,  of  dried  leaves. 


Fio.  1. 

Upper  end  of  branch  of  Belladonna, 
showing  shape  and  disposition  of 
leaves,  flower,  and  fruit,    a  linear. 
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Pharmacology. -Its  pharmacological  action  is  that  of  the 
alkaloids  it  contains,  and  is  therefore  the  same  as  atropine. 

Extractum  Belladonna  Viride.— A  '  green  '  extract 
(see  page  23).  Contains,  as  a  rule,  from  1  to  li  per  cent, 
of  alkaloids. 

Dose.— i  to  1  grain. 

Pharmacology. -~lt&  action  is  similar  to  that  of  the 
alcohohc  extract  (see  below),  but,  as  it  is  not  standardised, 
different  samples  may  vary  considerably  in  the  amount  of 
active  alkaloids  they  contain.  It  may  be  used  for  the  same 
purposes  as  the  alcoholic  extract. 

Succus  Belladonnae.— The  juice  of  the  fresh  leaves 
and  young  branches,  to  which  A  its  volume  of  alcohol  (90 
per  cent.)  has  been  added. 

Dose. — 5  to  15  minims. 

It  generally  contains  about  0-15  per  cent,  of  alkaloids. 
It  is  an  unnecessary  preparation,  and  is  rarely  used. 

Belladonnse  Radix.—*  The  root  of  Atropa  Belladonna, 
Linn.,  collected  in  the  autumn  and  dried.' 


Fig.  2. 

Belladonna  root:  whole  and  longitudinally  split  specimens. 

I  linear. 


Characters.— NQ&vly  cylindrical  in  shape,  six  inches  or 
more  in  length,  f  to  f  inch  in  thickness.  The  bark  is  of 
a  pale  greyish-brown  colour,  and  is  finely  wrinkled  longi- 
tudinally.   The  transverse  section  shows  a   distinct  bark 
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separated  by  a  dark  line  (cambium)  from  a  M'hitish  starchy 

llie  fiact  le  is  short  and  mealy.  The  larger  pieces  are 
usually  split  longitudinally.  ^ 

amounts  of  hyoscme  (scopolamine),  belladonnine,  and  less 
importan    alkaloids.    Total  alkaloids  0-4  to  0-6  per  ce^^ 

the  belladonna  plant  results  from  conversion  of  hyoscyamine 
durmg  the  process  of  extraction.  yo.cyamme 

Pharmacology.-Its  action  is  that  of  the  atropine  and 
hyoscyamine  it  contains.  The  quantity  of  other  alkaloids 
present  is  too  insignificant  to  exert  much  influence.  " 

Extractum  Belladonnas  Liquidum.-Contains  0-75 
gramme  of  total  alkaloids  in  100  c.c. 

All  other  preparations  of  belladonna  root  are  made 
from  this.  It  is  used  only  for  this  purpose.  It  varies 
considerably  m  colour  and  hence  the  other  preparations  of 
belladonna  root  also  vary. 

Extractum  Belladonnas  Alcoholicum.— Contains 
1  per  cent,  of  the  alkaloids  of  belladonna  root. 

Prepared  by  evaporating  the  liquid  extract  to  a  thin  syrup 
addni.^  a  predetermined  quantity  of  milk  sugar  and  continuing 
the  e\  aporation  until  the  extract  is  of  required  strength. 

£>ose.— 1  to  1  grain. 

Pharmacology. —Its  action  is  practically  that  of  a 
preparation  containing  1  per  cent,  of  atropine.    It  is 
usually  administered  as  a  pill,  consequently  its  action 
IS  somewhat  slower  in  appearing,  is  somewhat  less 
marked,  but  correspondingly  more  prolonged  than  a 
1  per  cent,  solution  of  atropine.    It  may  be  given  for 
any  condition  in  which  atropine  is  useful ;  but  it  is 
most  commonly  administered,  in  the  form  of  a  pill,  to 
obtain  the  action  of  atropine  on  the  intestines,  as  in 
colic,  &c.     It  is  often  combined  with  purgatives  to 
prevent  their  griping  action. 


BELLADONNA 


263 


Suppositoria  Belladonnae.— Each  suppository 
contains  1^  grains  of  alcoholic  extract  of  belladonna, 
or  approximately  -gV  gi'^i^^  of  the  alkaloids  of 
belladonna  root. 

Pharmacolog^j.—Thej  exert  a  sedative  action 
on  the  lower  part  of  the  rectum  and  diminish  its 
secretion,  but  are  commonly  used  to  obtain  the 
general  effect  of  atropine.  In  this  way  the  local 
effect  on  the  stomach  and  intestines  is  avoided. 

Emplastrum  Belladonnae.— Contains  0-5  per  cent, 
of  the  alkaloids  of  belladonna  root. 

Liquid  extract  of  beUadonna,  4  fl.  oz.  evaporated  to  1  fl.  oz. ; 
resin  plaster,  5  oz. 

P/iarmacoZo^l/.— Applied  to  the  skin  it  diminishes 
secretion  and  relieves  pain.  It  is  employed  as  a  local 
sedative  and  as  a  breast  plaster  to  stop  the  secretion  of 
milk.  Absorption  of  the  alkaloids  may  occur  through 
the  skin,  sometimes  in  sufficient  amount  to  cause 
symptoms  of  poisoning.  This  is  especially  liable  to 
happen  if  abrasions  are  present. 

Linimentum  Belladonnae.— Contains  0-375  per 
cent,  of  the  alkaloids  of  belladonna  root  and  a  little 
camphor. 

Liquid  extract  of  belladonna,  10  fi.  oz. ;  camphor,  1  oz. 
distilled  water,  2  fl.  oz. ;  alcohol  (90  per  cent.),  to  make  20  fl.  oz. 

Pharmacology.— It  has  a  similar  action  to  the 
plaster,  but  is  at  first  somewhat  stimulating  on  account 
of  the  alcohol  and  camphor  it  contains.  It  is  used  as 
a  sedative  to  relieve  superficial  pain. 

Tinctura  Belladonnae.— Contains  0-05  per  cent, 
of  the  alkaloids  of  belladonna  root. 

Liquid  extract  of  belladoima,  1  fl.  oz. ;  alcohol  (60  per  cent.), 
to  make  15  fl.  oz. 


Dose. — 5  to  15  minims. 
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Pharmacology. -Vsed  to  obtain  the  general  effects 
of_  atropme.  It  is  generally  given  in  the  form  of  a 
mixture  to  diminish  secretions  (cutaneous,  bronchial 
&c.),  as  a  sedative  to  the  urinary  system,  and  as  an 
aid  to  the  action  of  purgatives.  Except  for  the  two 
last-named  purposes.  Liquor  Atropine  Sulphatis  is 

Unguentum  Belladonn^.-Contains  0-6  per  cent, 
of  the  alkaloids  of  belladonna  root. 

Pharmacology. -Api^lied  locally  it  diminishes  pain 
and  secretion.  The  alkaloids  may  be  absorbed  and 
produce  a  general  effect,  but  the  ointment  is  not  used 
±or  this  purpose.  It  may  be  employed  as  a  sedative  to 
relieve  acute  inflammatory  conditions  (commencing 
abscess,  &c.)  beneath  the  skin,  to  relieve  superficial 
neuralgia  and  cutaneous  irritation.  A  solution  of 
extract  of  belladonna  (usually  the  green  extract)  in 
glycerin  is  preferred  for  most  purjDoses. 

Atropina.-' An  alkaloid,  C„H,,NO,,'  the  solutions  of 
vhich  do  not  rotate  a  ray  of  polarised  light,  '  obtained  from 
belladonna  leaves  or  root.' 

CH,-CH  CH., 

I  I  " 

N-CH3  CH-0-CO-CH-C,H, 

CH,-c!h  CH,  CH/OH 

Chara-cters.-ColomleBB    ghstening    acicular  crystals, 
boluble  m  300  parts  of  water,  in  2^  parts  of  absolute  alcohol 
m  2  parts  of  chloroform,  and  in  35  parts  of  pure  ether.  Its 
aqueous  solution  has  an  alkaline  reaction  and  a  persistent 
bitter  taste. 

Melting-point,  115°  to  115-5°C.  If  moistened  with  foming  nitric  acid 
and  evaporated  on  a  water-bath  to  dryness  it  leaves  a  colourless  residue, 
which  turns  a  first  violet  and  then  cherrj-red  on  the  addition  of  a  few 
drops  of  freshly  prepared  alcoholic  potash.    Hyoscyamine,  hyoscme,  and 


ATEOPINE  265 

homatropine  give  the  same  test.  (Veratrine  also  gives  the  same  reaction, 
but  can  be  easily  distinguished  by  physiological  tests.)  The  gold-salt  of 
atropine  is  characteristic,  and  serves  to  distinguish  it  from  hyoscyamine 
and  other  allied  alkaloids. 

Dose. — jl-^y  to  grain. 
Pharmacology. — See  page  257. 

Unguentum  Atropinae.— Contains  2  per  cent,  by 
weight  of  atropine. 

Atropine,  1  ;  oleic  acid,  4  ;  lard,  45. 

Phannacologij. —It  has  a  local  sedative  action,  and  is 
used  mainly  for  this  purpose  in  neuralgia,  diseases  of  the 
cornea,  &c.  It  will,  however,  produce  the  other  local  effects 
of  atropine,  and  it  may  be  absorbed  and  produce  a  more 
or  less  marked  general  action.  It  is  frequently  used  in 
the  treatment  of  iritis. 

Atropinae  Sulphas— (C,^H,3N03)2H2SO,. 

The  commercial  salt  often  contains  a  molecule  of  water  of  crystal- 
lisation. 

Gharacters.—k  colourless  or  nearly  colourless  crystalline 
powder.  Soluble  in  less  than  its  weight  of  water,  and  in 
4  parts  of  alcohol ;  insoluble  in  ether  or  chloroform. 

Melting-point,  190°C.  Alkalies  precipitate  atropine  from  strong 
aqueous  solutions.    It  should  contain  no  mineral  matter. 

Dose.— ■fco  TW  grain. 
Pharmacology. — See  page  257. 

Lamellae  Atropinse. — Each  contains  t^-^  grain  of 
atropine  sulphate. 

Pharmacology. — They  are  a  convenient  preparation  for 
applying  atropine  to  the  eye.  They  soon  dissolve  in  the 
tears  and  produce  a  local  sedative  effect.  The  pupil 
begins  to  dilate  in  about  an  hour,  and  the  dilation  lasts 
2  or  3  or  more  days. 

Liquor  Atropinae  Sulphatis. — A  1  per  cent,  aqueous 
solution  of  atropine  sulphate. 
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Atropine  sulphate,  1  gramme;   salicylic  acid,   0-12  gramme; 
distilled  water,  recently  boiled  and  cooled,  100  c.c. 

Dose.— I  to  1  minim. 

Pharmacology. ~li  has  the  action  ah-eady  described 
and  IS  the  preparation  of  atropine  most  largely  used.  It 
IS  given  by  the  mouth  to  stop  temporarily  the  sweating  of 
phthisis,  to  diminish  the  bronchial  secretion  when  exces- 
sive, to  cut  off  the  vagus  action  on  the  heart,  to  relieve 
mild  constipation,  and  to  relax  spasm  of  involuntary 
muscle.    It  is  useful  in  bronchitis  and  broncho-pneumonia 
m  children,  in  spasmodic  asthma,  whooping  cough,  and 
false  croup,  in  ptyalism,  in  lead  colic,  and  sometimes  in 
neuralgia.    It  is  given  subcutaneously  as  a  respiratory 
stimulant  in  opium  poisoning  and  to  paralyse  the  vagus 
endings  in  the  heart  before  administering  chloroform  to 
prevent  syncope.    It  is  applied  to  the  eye  in  corneal 
ulceration  and  to  dilate  the  pupil  and  prevent  adhesions 
forming  to  the  lens  in  iritis.    This  strength,  however,  is 
liable  to  produce  general  effects  and  should  be  used  with 


care 


HYOSCYAMUS  LEAVES 

Hyoscyami  Folia— henbane  leaves.  '  The  fresh 
leaves  and  flowers,  with  the  branches  to  which  they  are 
attached,  of  Hyoscyamus  niger,  Linn. ;  also  the  leaves  and 
the  flowering  tops,  separated  from  the  branches  and  carefully 
dried.    Collected  from  the  flowering  biennial  plants.' 

Characters.— The  leaves  vary  considerably  in  size.  The 
lower  are  large,  being  sometimes  10  inches  in  length,  and  are 
stalked.  The  upper  are  much  smaller  and  are  sessile.  They 
are  pale  green  in  colour,  ovate  or  triangular-ovate  in  shape, 
hairy,  and  have  a  markedly  dentate  margin  and  a  broad 
midrib. 

The  dried  tops  occur  in  irregularly  flattened  cone-like  or 
rounded  masses,  1  inch  to  2  inches  in  diameter,  usually  dis- 
tinctly hairy  and  generally  showing  small  patches  of  yellowish 
corolla  marked  with  purplish  veins.    The  flowers  are  seen 
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best  after  taking  away  a  few  of  the  external  leaves.  The 
odour  of  the  fresh  leaves  is  characteristic,  the  taste  is  bitter 
and  somewhat  acrid. 

Active  Principles.— UyoscysLmine,  atropine,  hyoscine. 

Total  alkaloids,  0-1  to  0*2  per 


Fig.  3.  Fm.  4. 

Dried  Hyoscyamus  leaf  expanded        Dried  flowering  top  of  Hyoscyamus 
in  water,    i  linear.  niger.     Note    flowers  showing 

veins.    Natural  size. 


as  an  average,  0*2  per  cent,  of  alkaloids,  but  its  strength 
may  vary  considerably. 
Dose. — 2  to  8  grains. 

Pharmacology. — Its  action  is  similar  to,  but  much 
weaker  or  more),  than  that  of  alcoholic  extract  of  bella- 
donna. It  is  somewhat  more  sedative  on  account  of  the 
small  quantity  of  hyoscine  it  contains.  It  is  used  mainly 
to  prevent  the  griping  produced  by  purgatives. 
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Pilula  Colocynthidis  et  Hyoscyami.— A  purga- 
tive pill  consisting  of  compound  pill  of  colocynth  2 ; 
extract  of  hyoscyamus  1.    See  page  389. 

Succus  Hyoscyami.— The  juice  of  the  fresh  leaves 
&c,  to  which  one-third  its  volume  of  alcohol  (90  per  cent.) 
has  been  added. 

Dose.— 1-  to  1  fluid  drachm. 

Pharmacology. —liQ  action  is  similar  to  that  of  the 
tincture,  and  it  may  be  used  for  the  same  purposes,  but  is 
much  less  frequently  employed. 

Prepared  from  the  dried  leaves  and  flowering  tops. 

Tinctura  Hyoscyami.— Contains  the  active  principles 
of  1  of  crude  drug  in  10  of  product,  or  about  0-01  to 
0-02  per  cent,  of  alkaloids. 

Dose.—^  to  1  fluid  drachm. 

Pharmacology.— liB  action  is  similar  to  that  of  tincture 
of  belladonna  but  is  much  weaker,  and,  owing  to  the 
hyoscine  it  contains,  more  sedative.  It  is  used  largely 
ni  the  treatment  of  urinary  diseases,  especially  if  there  is 
vesical  irritation.  It  is  also  used  in  asthma,  whooping 
cough,  and  other  spasmodic  affections,  and  in  the  treat- 
ment of  constipation  and  colic. 

STEAMONIUM  LEAVES 

Stramonii  Folia.—'  The  dried  leaves  of  Datura  Stramo- 
nium, Linn.' 

Characters.— The  dried  leaves  have  a  minutely  wrinkled, 
twisted  appearance,  an  unpleasant  bitter  taste,  and  a  some- 
what characteristic  odour.  On  expanding  them  in  water 
they  are  seen  to  be  4  to  6  inches  long,  ovate  or  triangular-ovate 
in  shape,  with  an  acute  apex  and  an  irregular  markedly 
dentate  margin.  They  are  somewhat  uneven-  at  the  base  and 
petiolated.  The  upper  surface  is  dark-greyish-green,  the 
under  surface  paler. 

They  cannot  be  readily  confounded  with  any  other  official  drug, 
except,  perhaps,  dried  hyoscyamus  leaves,  and  these  have  a  broad  midrib 
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and  are  somewhat  hairy.  The  two  leaves  can  be  cTistuagnished  at  once 
by  expanding  them  in  warm  water.  The  angle  (about  45°)  at  which  the 
lateral  veins  leave  the  mid- 
rib in  the  case  of  stramonimn 
leaves  is  helpful,  and  can 
often  be  seen  in  dried  speci- 
mens. 

Active  Principles. — 
Hyoscyamine  ;  atro- 
pine ;  hyoscine.  Total 
alkaloid  about  0-3  per 
cent,  of  dried  leaves. 

Hj'oscyamine  alone  exists 
in  the  plant,  but  is  largely 
converted  into  atropine  dur- 
ing extraction.  Daturine, 
formerly  regarded  as  the 
active  principle,  is  a  mixture 
of  atropine  and  hyoscine. 

Tinctura  Stra- 
in o  nil.  —  Contains  ^• 
the  alkaloids  of  1  OZ.      D^ed  stramonium  leaf  expanded  in  water. 

The  apex  is  wantmg.    f  Imear. 

of   dried  leaves  in 

5  fluid  ounces,  or,  roughly,  O'OS  to  0*06  per  cent,  of 
alkaloids. 

Dose. — 5  to  15  minims. 

PJiarmacology. — Practically  the  same  as  tincture  of 
belladonna.  It  is  used  mainly 
in  the  treatment  of  asthma. 
(Powdered  stramonium  leaves 
are  an  important  ingredient  in 
many  cigarettes  and  fumigating 
powders  used  for  asthma.) 

Stramonii  Semina. — '  The 

dried  ripe  seeds  of  Datura  Stramo- 
nium, Linn.'  Fig.  6. 

Characters. — Nearly  black  re-  Slramonlum  seeds.  Two  have 
..  1  ,  T  T  £  n  LL  1  •  been  cut  longitudinally  to  show 
tlCUlated  seeds,  of  a  flattened  rem-'      the  curved  embryo,    f  linear. 
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form  shape,  about  i  inch  long,  and  having  an  unpleasant, 
somewhat  bitter  taste,  but  no  distinctive  odour. 

On  longitudinal  section  the  curved  embryo  is  readily  seen. 

Active  Principles.— ^'AViXQ  as  the  leaves.  They  contain 
about  0-4  per  cent,  of  alkaloids. 

Extractum  Stramonii.— An  alcoholic  extract. 
Dose. — i  to  1  grain. 

Pharmacologij.— Its  action  is  similar  to  that  of  the 
extracts  of  belladonna.  It  may  be  used  for  the  same  pur- 
poses, but  is  employed  usually  in  the  treatment  of  asthma. 

HYOSCYAMINE  SULPHATE 

Hyoscyaminae  Sulphas.— '  The  sulphate,  (Cj-H^gNOg),, 
H^SO^,2H20,  of  an  alkaloid  contained  in  Hyoscyamus  Leaves, 
and  possibly  other  solanaceous  plants.' 

Characters. —  Slendev  needles  or  crystalline  powder,  deli- 
quescent, with  a  bitter,  acrid  taste.  Soluble  in  half  its  weight 
of  water  and  in  2^  parts  of  alcohol,  very  slightly  soluble  in 
ether  or  chloroform. 

Melting-point  204°C.  (the  commercial  salt  melts  at  about  200°C.). 
The  alkaloid  gives  the  same  reactions  as  atropine,  but  it  can  be  distin- 
guished from  atropine  by  the  characters  of  its  gold  salt. 

Dose.—^  to  grain. 

Pharmacology .—'Fov  the  action  of  pure  hyoscyamine  see 
page  269.  Commercial  hyoscyamine  frequently  produces 
cerebral  depression,  and,  in  some  individuals,  sleep,  but  its 
action  is  uncertain,  and  as  a  sedative  and  hypnotic  its  use 
has  been  abandoned. 


HYOSCINE  HYDEOBROMIDE 

Hyoscinae  Hydrobromidum  —  Scopolamine  hydro- 
bromide.  'The  hydrobromide,  C,-H2,NO„HBr,3H20,  of  an 
alkaloid  contained  in  Hyoscyamus  Leaves,  different  species  of 
Scopola,  and  possibly  other  solanaceous  plants.' 
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Characters. — Colourless  rhombic  crystals,  with  an  acrid 
somewhat  bitter,  taste.    Soluble  in  4  parts  of  cold  water  and 
in  20  parts  of  alcohol,  sparingly  soluble  in  ether  or  chloro- 
form.   Its  aqueous  solution  is  often  slightly  acid. 

Melting-point,  of  anliyclL'ous  salt,  181°C.  The  alkaloid  forms  a  charac- 
teristic gold  salt. 

Dose.—^j^  to  y^^o  grain. 

Pharmacology. — Hyoscine  has  a  similar  action  to  atropine 
on  the  nerve-endings  in  involuntary  muscle  and  secretory 
glands,  but.  is  more  powerful  and  more  transient.  It  differs, 
however,  from  atropine  in  its  action  on  the  brain.  Instead 
of  excitement  it  produces,  in  most  persons,  calmness  and  sleep. 
It  also  appears  to  have  no  stimulating  action  on  the  medul- 
lary centres.  Its  central  action  is,  in  part,  on  the  motor 
areas,  and  it  is  of  considerable  service  in  diminishing  the 
activity  of  these.  Thus  it  is  largely  used  to  calm  maniacal 
patients,  and  is  frequently  useful  in  the  early  stages  of  delirium 
tremens.  Although  in  certain  cases  large  doses  have  been 
given  with  impunity,  small  doses  have  produced  serious  effects. 
It  is  advisable,  therefore,  to  commence  with  not  more  than 
yJ-g-  grain  hypodermically.  It  has  been  given  as  a  hypnotic 
in  various  diseases,  and  the  sleep  which  often  quickly  follows 
is  apparently  natural,  but  after-effects,  such  as  somnolence 
and  dryness  of  the  mouth  and  throat,  are  not  uncommon. 
Patients  soon  become  more  or  less  accustomed  to  its  use,  and 
the  dose  has  consequently  to  be  increased.  It  has  been  given 
in  small  doses  in  various  spasmodic  diseases — asthma,  whoop- 
ing cough,  paralysis  agitans,  chorea. 

It  is  also  used  to  dilate  the  pupil.  Its  action  is  quicker, 
but  more  transient,  than  that  of  atropine,  and  it  is  said  to  be 
five  times  more  powerful.  One  drop  of  1  in  500  solution 
produces  dilatation,  commencing  in  8  to  10  minutes  and 
reaching  its  maximum  in  45  minutes,  and  commencing  ciliary 
j)aralysis  in  about  25  minutes.  The  dilatation  is  complete 
for  24  to  30  hours,  and  disappears  after  about  72  hours. 
Paralysis  of  accommodation  lasts  24  to  36  hours,  but  does  not 
completely  disappear  before  96  hours.  It  is  recommended  as 
a  substitute  for  atropine  in  iritis  and  other  conditions. 
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Hyoscine  has  been  given  latterly  with  morphine  previous 
to  surgical  operations  (morphine-scopolamine  anaesthesia). 
This  method,  however,  does  not  give  sufficient  antesthesia  for 
most  purposes,  but  it  is  sometimes  a  useful  adjunct  to  ordi- 
nary general  anfesthetics. 

HOMATEOPINE  HYDROBROMIDE 

Homatropinae  Hydrobromidum.— '  The  hydrobro- 
mide,  CmH_,,N03,HBr,  of  an  alkaloid  prepared  from  tropine.' 

CHg — CH  CHj 

I  I 

N(CH3)  CH-0-C0-CH-0H-C,iH5 

CH— CH  CH, 

Homatropine 

It  is  obtained  by  condensing  tropine  and  phenyl-glycollic  (oxytoluic 
or  niandelic)  acid.  It  is  therefore  the  tropine  of  phenyl-glycoUic  acid, 
mandelic  acid,  &c. 

Characters. —SmA\\  colourless,  prismatic  crystals,  or  a 
white  crystalline  powder,  with  a  slightly  bitter  taste.  Soluble 
in  6  parts  of  water,  sHghtly  soluble  in  absolute  alcohol. 

A  2  per-cent.  solution  is  not  precipitated  by  the  cautious  addition  of 
solution  of  ammonia  diluted  with  twice  its  volume  of  water.  (Salts  of 
atropine  similarly  treated  give  a  precipitate  of  atropine.)  Dilute  caustic 
potash  solution  precipitates  homatropine  from  solutions  of  the  hydrobro- 
mide,  and  the  precipitate  is  readily  soluble  in  excess  of  the  solution. 
(Atropine  precipitated  from  its  salts  in  a  similar  manner  is  not  so  soluble 
in  excess  of  the  solution.) 

Dose. — aV  ^0  grain. 

Pharmacology.— Its  action  is  similar  to,  but  much  weaker 
than,  that,  of  atropine.  It  is  used  mainly  for  dilating  the 
pupil  for  testing  errors  of  refraction.  After  applying  a 
1  per  cent,  solution  to  the  conjunctiva  the  pupil  begins  to 
dilate  in  5  to  10  minutes,  is  almost  fully  dilated  in  40  to  50 
minutes,  and  remains  so  for  2  to  3  hours,  when  the  effect 
gradually  begins  to  disappear,  and  in  24  to  30  hours  the  eye 
is  generally  normal. 
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Lamellae  Homatropinae— Each  contains  grain 
homatropine  hydrobromide. 

Pliai-viacologij. — It  is  a  stable  and  portable  preparation 
of  homatropine  hydrobromide.  Its  action  is  the  same  as 
tbat  of  a  1  per  cent,  solution. 


COCA 

The  leaves  of  Erythroxylmn  Coca  yield  a  number  of 
closely  related  alkaloids,  the  most  important  of  which  is 
cocaine  (Ifevo-cocaine). 

The  alkaloids  are  usually  extracted  in  South  America,  and  are  exported 
as  crude  cocaine.  A  good  sample  of  this  contains  94  per  cent,  of  cocaine 
(Z-cocaine),  but  usually  the  quantity  varies  from  78  to  89  per,  cent.  The 
other  alkaloids  are  c7-cocaine,  cinnamyl-cocaine,  truxilline,  benzoyl- 
ccgouine,  &c.    These  are  utilised  for  making  cocaine -by  partial  synthesis-. 

Cocaine  is  methyl-benzoyl-ecgonine.  By  boiling  with  water  it  is 
broken  up  into  methyl  alcohol  and  benzoyl-ecgonine,  and  the  latter,  by  the 
action  of  a  mineral  acid  or  baryta-water,  can  be  further  decomposed  into 
benzoic  acid  and  ecgonine. 

CH.— CH  CH-COO-CH, 

"I  1" 

N-CH.,  CH-O-CO-CgH, 

CH,— CH  CH, 

Cocaine 

Ecgonine  is  a  derivative  of  tropine  (see  atropine),  being  a /3-carboxj-lic 
acid  of  tropine. 

CH— CH-  CH,  CH— CH  CH-COOH 


N-CH,  CH-OH 


N-CH,  CH-OH 


CH— CH  CH,  CH,— OH  CH, 

Tropine  Ecgonine 

The  relation  between  cocaine  and  atropine  will  be  best  understood 
from  the  following  table  taken  from  Schmidt's  work  (page  70)  : 

Eelation  between  Cocaine  and  Atropine 
Cocaine  Atropine 

Hydrolysis  I  ilydrolysis 

Oxidation  Oxidation  | 

Ecgonine  >'Tropinone<  Tropine 

Dehydration  .  Deliydration 

Splitting  ofE  CO.^ 
Anhydro-ecgonine    -  -^Tropidine 

18 
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The  relation  is  of  some  importance,  as  it  has  led  to  the  discovery  of 
new  and  useful  drugs. 

The  Pharmacological  Action  of  Cocaine.— LocilWj  applied, 
cocaine  paralyses  sensory  nerve-endings,  and  thus  acts  as  1 
local  anassthetic.  After  absorption'  into  the  blood  it  produces 
cerebral  stimulation. 

A  strong  aqueous  solution  (10  to  20  per  cent,  of  the 
hydrochloride)  produces  very  little  effect  on  the  intact  skin, 
but  applied  to  mucous  membranes  it  causes  local  pallor  and 
numbness.  If  injected  under  the  skin,  anesthesia  quickly 
follows  and  lasts  a  variable  time,  dependent  on  the  quantity 
given  and  the  facilities  it  has  for  being  absorbed.  After  the 
injection  of  5  minims  of  a  10  per  cent,  solution  complete 
local  anaesthesia  develops  in  5  to  20  minutes  and  lasts  about 
15  or  20  minutes. 

Applied  to  the  eye,  a  4  per  cent,  solution  produces  slight 
transient  pain,  quickly  followed  by  contraction  of  the  conjunc- 
tival vessels  and  diminished  sensitiveness,  and  later  by  dila- 
tation of  the  pupil,  which,  however,  remains  active  to  Hght. 
Complete  anfesthesia  results  in  15  to  20  minutes,  and  lasts 
10  to  15  minutes  longer.  The  dilatation  of  the  pupil  and 
certain  other  unimportant  effects  are  due  to  stimulation  of 
the  terminations  of  the  sympathetic  nerve. 

■When  taken  by  the  mouth,  i  to  1  grain  produces,  after  a 
short  interval,  a  sense  of  exhilaration  and  increased  mental 
capacity,  which  is  usually  followed  by  no  other  effects.  The 
action  of  cocaine,  however,  varies  in  different  individuals, 
and,  in  some,  headache,  faintness,  and  other  serious  effects, 
may  occur.  After  larger  doses  there  is  marked  restlessness 
and  talkativeness,  followed  by  anxiety,  muscular  weakness, 
convulsive  tremors,  hallucinations  and  often  cardiac  and 
respiratory  distress  ;  the  pupil  is  somewhat  dilated  and  the 
eyelids  may  be  slightly  retracted.  Recovery  usually  occurs 
in  6  to  8  hours. 

Cocaine  acts  first  upon  the  higher  centres,  and  later,  if 
the  dose  is  sufficient,  upon  the  lower  centres  of  the  brain,  and 
on  the  spinal  cord.  The  action  on  the  lower  cerebral  centres 
is  seen  best  in  dogs  and  is  expressed  in  convulsions.  The 
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medullary  centres  are  stimulated  ;  hence  respiration  and  the 
circulation  are  affected.  Kespiration  becomes  more  rapid  ; 
the  heart  increases  in  frequency  (owing  to  stimulation  of  the 
accelerator  mechanism,  and  probably  also  to  a  direct  action 
on  the  muscle),  and  the  blood-vessels  are  contracted;  hence 
the  blood-pressure  rises.  Its  action  on  other  organs  is 
unimportant.  The  sensory  nerves  are  not  distinctly  affected 
by  cocaine  circulating  in  the  blood ;  therefore  its  action  as  a 
local  anesthetic  is  due  merely  to  the  relatively  large  quantity 
at  the  point  of  application. 

The  repeated  use  of  cocaine  is  liable  to  produce  a  habit 
which  almost  invariably  leads  to  cocainism.  The  symptoms 
vary,  but  there  is  usually  mental  weakness,  sleeplessness, 
hallucinations,  and  perverse  sensations  (as  of  ants,  lice,  &c., 
creeping  over  the  skin),  with  headache,  dizziness,  &c.,  and 
very  commonly  digestive  troubles. 

Cocse  Folia.—'  The  dried  leaves  of  Erythroxylum  Coca, 
Lam.,  and  its  varieties.'  Two  varieties  are  official— Huanuco 
or  Bolivian,  and  Truxillo  or  Peruvian. 


Dried  Coca  leaves,  a,  upper  fsurface ;  h,  under  surface,  showing  slightly 
curved  dark  line  on  each  side  of  midrib.  The  apiculus  has  been  broken 
off.    Natural  size. 


a. 


h 


Fig.  7. 


Characters. — The  leaves  are  oval  in  shape,  have  an 
entire  margin,  a  midrib  terminating  in  a  horny  apiculus 
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(usually  broken  off),  and  on  the  under  surface  a  dark  curved 
Ime  on  each  side  of  the  midrib.  They  are  glabrous.  The 
odour  is  faint  but  characteristic  ;  the  taste  is  slightly  bitter, 
and  is  followed  by  a  sensation  of  numbness. 

Bolivian  coca  leaves  are  brownish-green  in  colour,  U  to  3  inches  ]on<^ 
and  1  to  11  mches  broad.  They  show  a  distinct  ridge  above  the  midrS 
on  the  upper  surface,  and  the  curved  lines  on  the  under  surface  are 
generally  well  marked. 

Peruvian  coca  leaves  are  pale  green  in  colour,  smaller  in  size  more 
fragile,  and  hence  usually  presenting  a  broken  appearance,  and  have  no 
distmct  ridge  above  the  midi-ib  on  the  upper  surface.  The  curved  Imcs 
on  the  under  surface  are  also  often  indistinct. 

Other  varieties  of  coca  leaves  (not  official)  are  imported  from  Java 
and  Ceylon. 

Chief  Constituents.  ~  Cocaine  (Z-cocaine),  rZ-cocaine,  Z-cin- 
namyl-cocaine,  a- and /3-truxilline,  benzoyl-ecgonine  (probably 
a  decomposition  product).  The  quantity  of  total  alkaloid 
varies,  but  is  rarely  more  than  1  per  cent.  (0-8  per  cent,  has 
been  suggested  as  a  standard).  A  small  quantity  of  tannin 
(coca-tannic  acid),  and  less  important  substances  are  also 
present. 

The  leaves  deteriorate  unless  carefully  kept.  The  cocaine  is  apparently 
converted  into  benzoyl-ecgonine,  which  is  practically  inert.  In  Peruvian 
leaves  cinnamyl -cocaine  and  truxiUine  often  preponderate.  Cinnamyl- 
cocamc  on  liydrolysis  gives  methyl  alcohol,  cinnamic  acid,  and  ecgonine ; 
truxillmo  gives  methyl  alcoliol,  truxillic  acid,  and  ecgonine.  (Tropa- 
cocame,  recently  introduced  into  medicine,  occurs  in  Java  coca  leaves.)  ' 

Extractum  Cocae  Liquidum.— Contains  the  active 
principles  of  1  ounce  of  leaves  in  1  fluid  ounce. 
Dose.— 1  to  1  fluid  drachm. 

Pharmacology.— It  has  a  similar  action  to  cocaine, 
but  it  is  uncertain  in  composition  and  therefore  little 
used. 

CoGaina.— '  An  alkaloid,  C|-H,,NO„  obtained  from  the 
leaves  of  Erythroxylum  Coca,  Lam.,  and  its  varieties.' 

Characters.—  Colonrle&s  prismatic  crystals  without  odour, 
but  with  a  bitter  taste,  which  is  followed  by  a  sensation  of 
tinglmg  and  numbness  in  the  mouth.  Very  slightly  soluble 
in  water  (about  1  in  1,300),  soluble  in  10  parts  of  90  per  cent. 
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alcohol,  in  4  parts  of  ether,  in  ^  part  of  chloroform,  in  12  parts 
of  olive  oil,  and  in  14  parts  of  oil  of  turpentine  ;  insoluble 
in  glycerin. 

Melting-point  98°G.    It  slionlcl  contain  no  chlorides  or  sulphates.  For 
tests  see  below. 

Pharmacology.— ^ee  above  (page  274).  The  hydro- 
chloride of  cocaine  is  not  soluble  in  fats,  and  hence  is  not 
adapted  for  making  ointments.  The  base  should  always  be 
used  for  this  purpose. 

Ung-uentum  Cocainae.  — Contains  1  of  cocaine  in  25. 
Cocaine,  1 ;  oleic  acid,  4  ;  lard,  20. 

Pharmacology.— When  rubbed  into  the  skin  it  has  a 
distinct  sedative  (numbing)  action,  which  is  still  more 
marked  when  it  is  applied  to  denuded  surfaces.  It  is 
used  to  diminish  pain  and  irritability  in  various  forms  of 
skin  disease,  and  in  corneal  affections.  It  is  sometimes 
useful  in  superficial  neuralgias. 

Cocainae  Hydrochloridum — C,7H2iN04,HCl. 

Gharacters.—Golomless  prismatic  crystals,  or  needles,  or 
a  crystalline  powder,  with  a  bitter  taste  followed  by  numbness. 
Soluble  in  half  its  weight  of  water,  in  3  parts  of  90  per  cent, 
alcohol,  or  of  glycerin  ;  msoluble  in  pure  ether  and  in  fixed 
oils. 

Melting-point  186°C.  If  a  1  per  cent,  solution  of  potassium  perman- 
ganate is  added  drop  by  drop  to  a  strong  aqueous  solution  of  cocaine 
hydrochloride,  a  violet  crystalline  precipitate  of  cocaine  permanganate 
separates  out.  If  moistened  with  nitric  acid  and  evaporated  to  dryness, 
the  addition  of  a  drop  of  alcohohc  potash  produces  a  characteristic  odour 
resembling  somewhat  that  of  peppermint. 

The  Pharmacopoeia  gives  tests  to  prove  the  absence  of  cinnamyl- 
cocaine,  cocamine  (a-truxilline),  and  products  derived  fi-om  cocaine,  but 
they  are  not  very  satisfactory.  The  salt  should  contain  not  more  than 
traces  of  sulphates,  or  more  than  1  per  cent,  of  moisture. 

Dose. — i  to  ^  grain. 

Pharmacology.  —  Its  action  has  been  described  (see 
page  274).  It  is  used  only  to  relieve  pain  in  accessible 
regions,  and  as  a  local  ansesthetic  in  minor  operations.    It  is 
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employed  largely  in  2  to  4  per  cent,  solutions  as  a  local 
ana3sthetic  for  operations  on  the  eye.  Three  or  four  applica- 
tions of  a  few  drops  of  the  solution  are  made  at  intervals  of 
five  minutes. 

For  the  excision  of  small  tumours  a  few  drops  of  a  5  per 
cent,  solution  are  injected  at  various  points  around  the  tumour. 
In  all  cases,  whatever  the  condition,  the  least  possible 
quantity  of  cocaine  which  will  produce  the  effect  desired 
should  be  used,  and,  if  possible,  steps  should  be  taken  to 
prevent  its  absorption  into  the  circulation.  Serious  symptoms 
—fainting,  collapse,  and  others— have  frequently  resulted 
from  the  injection  of  cocaine  even  for  the  extraction  of  a 
tooth. 

Various  methods  of  using  cocaine  for  serious  operations 
have  been  described,  but  only  one  can  be  referred  to.  It  is 
the  injection  of  1  or  2  per  cent,  cocaine  solutions  into  the 
lumbar  portion  of  the  spinal  cord.  This- produces  anfesthesia 
of  the  lower  part  of  the  body.  It  has  only  limited  applications, 
and  is  not  free  from  danger. 

Cocaine  is  of  little  use  when  administered  by  the  mouth. 
It  will  relieve  pain  in  the  stomach,  but  its  action  is  transient. 
It  has  been  given  in  various  diseases,  but  it  is  better  avoided, 
owing  to  the  danger  of  a  habit  being  acquired. 

Injectio  Cocaina^  Hypodermica.— A  10  per  cent, 
aqueous  solution  of  cocaine  hydrochloride. 

Cocaine  hydrocliloride,  1  gramme ;  salicylic  acid,  0-015  gramme  ; 
recently  boiled  and  cooled  distilled  water,  10  c.c. 
The  salicylic  acid  is  a  preservative. 

Dose,  by  suhcutaneous  injection. — 2  to  5  minims. 

Pharmacology. — It  rapidly  produces  local  antesthesia, 
but  is  too  strong  for  general  use.  It  keeps  better,  how- 
ever, than  weaker  solutions,  which  can  readily  be  made 
from  it,  but  it  should  not  be  kept  for  long. 

Lamellae  Cocainae. — Each  contains  grain  of  cocaine 
hydrochloride,  and  weighs  grain. 

Pharmacology. — The  lamellfe  are  used  only  to  apply 
to  the  eye.    It  is  a  stable  and  portable  preparation. 
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Trochiscus  Krameriae  et  Cocainae.— Eacli  lozenge 
contains  -..V  gi'^^in  of  cocaine  hydrocliloride  and  1  grain  of 
extract  of  krameria.   Fruit  basis. 

Pharmacology.— It  combines  the  astringent  action  of 
rhatan}^  with  the  sedative  action  of  cocaine.  It  is  useful 
in  irritable  sore  throat. 


GLYOX ALINE  DEEIVATIVES 

The  only  members  of  this  group  are  the  alkaloids  of 
jaborandi,  viz.  pilocarpine  and  two  unimportant  alkaloids, 
iso-pilocarpine  and  pOocarpidine. 

C.,H,— CH— CH— CH.,— C— N  (CHJ. 

II           "II  >H. 
CO    CH.,  CH  


0 

PiloctirpiuB 

Pilocarpiue  and  iso-pilocarpine  are  stereo-isomers,  and  consist  of  a 
luetliyl-glyoxaline  group  (riglit-liand  group  in  formula)  united  to  a  homo- 
pilopic  radical.  Solutions  of  pilocarpine  strongly  rotate  the  plane  of 
polarised  light  lo  the  left,  but,  after  heating,  the  rotation  is  markedly 
diminished,  owing  to  the  pilocarpme  having  been  converted  into  pilocarpic 
acid  and  ultimately  iso-pilocarpine.  The  same  change  occurs,  to  a  certain 
extent  and  very  gradually,  at  ordinary  temperatures.  Iso-pilocarpine  is 
much  less  active  pharmacologically  than  pilocarpine. 

"When  a  solution  of  caustic  alkali  (an  equi-molecular  amount  or  more) 
is  added  to  a  solution  of  pilocarpine,  the  lactone  ring  of  the  homopilopic 
group  (left  hand  side  of  formula)  is  opened,  and  pilocarpic  acid  is  formed, 
thus — 

G,H,-CH— OH-CH,,E 

HOOC  CHyOH 

This,  apart  from  demonstrating  the  mcompatibility  of  pilocarpine  with 
caustic  alkalies,  is  also  of  interest  as  bearing  on  the  somewhat  transient 
pharmacological  action  of  jjilocarpine. 

Pharmacological  Action  of  Pilocarpine. — -This  alkaloid, 
like  atropine,  acts  upon  the  nerve-endings  in  involuntary 
muscular  tissue  and  in  secretory  glands,  but  instead  of  para- 
lysing these  structures  it  powerfully  stimulates  them.  It 
therefore  causes  contraction  of  unstriped  muscle,  increases 
the  various  secretions,  and  produces  an  effect  on  the  heart 
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(except,  after  small  closes,  in  man)  similar  to  that  obtained  by 
electrical  stmiulation  of  the  vagus  trunk. 

After  taking  j\  grain  by  the  mouth  (best  in  the  form  of  a 
salt)  there  appears  in  about  ten  minutes  slight  salivation 
soon  followed  by  just  appreciable  perspiration.    These  sym- 
ptoms last  about  half  an  hour,  and  then  gradually  disappear 
After  larger  doses  (i  grain)  the  salivation  and  perspiration 
are  well  marked,  there  is  a  feeling  of  coldness,  and  a  curious 
sensation  about  the  eyes.    The  pulse,  in  contradistinction  to 
Its  effect  m  lower  animals,  is  somewhat  increased  in  frequency 
and  there  is  often  slight  nausea.    Much  larger  doses  (1  grain 
or  more)  cause  profuse   salivation  and   sweating,  usually 
nausea,  and  often  vomiting,  and  in  some  people  faintness  and 
even  collapse ;  the  pupils  are  contracted,  and  more  or  less 
spasm  of  accommodation  is  present.    There  is  often  vesical 
strangury  as  a  result  of  contraction  of  the  bladder,  and  there 
may  be  defecation,  owing  to  contraction  of  the  intestine 
Unstriped  muscle  in  other  parts  of  the  body  is  also  affected, 
and  the  other  secretions,  except  the  urine,  are  increased. 
The  bronchial  secretion  is  sometimes  sufficiently  profuse  to  be 
troublesome. 

Hypodermic  injection  of  a  pilocarpine  salt  produces  the 
same  effects.  The  symptoms  appear  somewhat  earher,  but 
there  is  no  essential  difference.  After  the  injection  of  f  grain 
of  pilocarpine  nitrate  (the  dose  usually  given,  and  one  which 
should  not  be  exceeded),  salivation  and  perspiration  com- 
mence in  5  to  10  minutes  and  last  2  or  3  hours  or  more. 

When  a  1  per  cent,  solution  (in  0-6  per  cent,  salt  solu- 
tion) is  dropped  into  the  eye,  the  pupil  begins  to  contract  in 
10  to  15  minutes,  and  remains  contracted  for  about  2^  hours. 
Spasm  of  accommodation  also  occurs,  and  may  be  "accom- 
panied by  an  aching  pain,  and  there  is  a  slight  diminution  in 
intra-ocular  tension. 

These  various  effects  are  due  to  stimulation  of  the  nerve- 
endings  in  the  different  tissues.  The  heart,  and,  as  far  as  is 
known,  all  unstriped  muscle  and  secretory  glands  are  affected. 
(The  increase  in  the  frequency  of  the  pulse  in  man,  after 
small  doses,  is  probably  secondary  to  the  nausea.) 
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Its  depressant  action  on  the  heart  is  unfortunate,  since  it 
is  of  no  therapeutic  vahie,  and  often  gives  rise  to  serious 
effects  such  as  fainting  and  collapse.  The  increase  in  bron- 
chial secretion  in  some  patients  also  leads  to  interference  with 
respiration  and  even  cyanosis. 

Antagonism. — The  diametrically  opposite  actions  of  atro- 
pine and  pilocarpine  on  the  nerve-endings  raises  the  question 
of  the  antagonistic  action  of  these  two  alkaloids.    This  ques- 
tion cannot  be  entered  into  here,  but  one  or  two  facts  may  be 
noted.    For  practical  purposes  it  may  be  said  that  atropine 
will  antagonise  the  action  of  pilocarpine,  but  pilocarpine  not 
that  of  atropine.    In  reality  they  are  mutually  antagonistic, 
bat  while  a  small  dose  of  atropine  will  antagonise  a  large 
amount  of  pilocarpine,  it  requires  a  large  dose  of  pilocarpine 
to  antagonise  a  small  quantity  of  atropine.    The  proportion 
varies  with  the  doses  administered.    Thus,  if  a  mixture  of 
the  two  alkaloids  be  given,  it  can  be  shown  experimentally 
(action  on  vagus  in  heart)  that,  with  a  dose  of  pilocarpine 
producing  a  just  appreciable  effect,  the  addition  of  the 
quantity  of  atropine  will  annul  this  effect ;  but  if  very  large 
doses  of  pilocarpine  be  used,  the  addition  of  y  oVu  quantity 
of  atropine  will  counteract  its  action  for  a  definite  time,  but 
not  permanently.     Conversely,   after   a   distinct  atropine 
action  has  been  produced  with  the  smallest  quantity  of  alka- 
loid, the  administration  of  a  large  dose  of  pilocarpine  will 
produce  a  pilocarpine  effect,  but  this  will  be  much  less 
marked  than  under  normal  conditions.    The  antagonism  of 
pilocarpine  and  atropine  is  what  is  usually  termed  physio- 
logical ;  it  is  not  chemical. 

Jaborandi  Folia. — '  The  dried  leaflets  of  Pilocarpus 
.Jaborandi,  Holmes.' 

Characters. — The  leaflets  are  2i  to  4  inches  long,  dull 
green  in  colour  (more  or  less  yellow  after  exposure  to  light), 
and  coriaceous  in  texture  ;  oval-oblong  or  oblong-lanceolate  in 
shape,  having  an  entire  and  slightly  revolute  margin,  and  an 
obtuse  emarginate  apex.  They  have  a  short  petiole  and  well- 
marked   veinlets.    When  examined   by   transmitted  light, 
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niimerouB  oil-glands  are  seen  scattered  in  the  meBophyll. 
When  bruised  they  exhale  a  slight  aromatic  odour;  when 

chewed  they  have  a  somewhat  bitter 
aromatic  (afterwards  pungent)  taste, 
and  induce  a  flow  of  saliva. 

Cherry-laurel  leaves  resemble  somewhat 
jaborandi  leaflets,  but  are  only  official  in  the 
fresh  state.  They  can  be  easily  distinguished, 
even  if  dry,  by  the  serrated  margin,  the 
pointed  apex,  and  the  absence  of  oil-glands. 

Several  varieties  of  jaborandi  occur  in 
commerce,  the  official  variety  being  frc- 
quently  rare. 

Chief  Constituents. — Pilocarpine ; 
small  quantities  of  iso-pilocarpine  and 
pilocarpidine ;  a  volatile  oil  (about 
0-5  per  cent.).  The  amount  of  alka- 
loid varies;  a  good  specimen  yields 
0.7  per  cent. 

Extractum  Jaborandi  Liqui- 
dum. — Contains  the  principles  of 
1  ounce  of  crade  drug  in  1  fluid 
Natural  product. 

Dose. — 5  to  15  minims. 
Pharmacologij.—lts  action  is 
that  of  the  pilocarpine  it, contains,  which  is  a  variable 
quantity.  Consequently  the  action  of  the  preparation  is 
mconstant.  It  is  rarely  used,  having  been  superseded  by 
pilocarpine  nitrate. 


Fig.  8. 

Jaborandi  leaflet. 

size. 


Tinctura  Jaborandi.— Contains  the  active  ingredients 
of  1  ounce  of  crude  drug  in  5  fluid  ounces. 
Dose. — |-  to  1  fluid  drachm. 

Pharmacology.— The  same  remarks  apply  as  in  the 
case  of  the  liquid  extract.  It  is  somewhat  uncertain  in 
action,  and  it  is  advisable,  therefore,  to  employ  the  alka- 
loidal  salt. 
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Pilocarpinae  Nitras.  — '  The  nitrate  of  an  alkaloid, 
C,,H,  .N,Oo,HNO,,  obtained  from  jaborandi  leaves/ 

The  nitrate  crystaUlsL's  hetter  than  the  hydrochloride,  which  is 
hygroscopic. 

Characters.— Small  colourless  crystals  or  a  white  crystal- 
line powder  with  a  bitter  taste.  Soluble  in  7  parts  of  water, 
and  in  150  parts  of  cold  alcohol. 

Melting  point  174°  to  178°C.    No  characteristic  chemical  test  is  known. 

Dose.—^  to  I  grain. 

Pharmacology.— Its  action  has  been  described  (page  279). 
Its  uses  are  few,  and  are  almost  limited  to  the  elimination  of 
toxic  substances  from  the  blood  by  means  of  the  sweating 
induced.  Thus  in  renal  disease,  with  scanty  unne,  improve- 
ment is  sometimes  obtained  and  possibly  uraemia  averted  by 
the  excessive  sweating  produced  by  a  hot-air  bath  and  a 
hypodermic  injection  of  pilocarpine  nitrate.  This  treatment 
must  be  used  with  care,  as  it  is  liable  to  cause  collapse ;  one- 
sixth  grain  pilocarpine  nitrate  should  not  be  exceeded. 

Pilocarpine  nitrate  has  been  given  to  absorb  effusions 
(into  pleura,  &c.)  ;  as  a  remedy  for  chronic  skin  diseases  with 
a  dry,  thickened  skin ;  for  detached  retina  and  various  other 
conditions.  It  is  of  questionable  value.  Locally  it  has  been 
used  to  contract  the  pupil  and  diminish  the  intraocular  ten- 
sion of  glaucoma,  and  as  an  ointment  or  lotion  to  stimulate 
the  growth  of  hair.  A  hypodermic  injection  sometimes 
relieves  the  intolerable  itching  of  jaundice. 


PYRIDINE  DEEIVATIVES 

The  official  drugs  containing  alkaloids  belonging  solely  to 
this  class  are,  few  and  relatively  unimportajit.  They  are 
conium,  pepper,  and  pellitory  root. 

Probably  the  alkaloids  of  broom,  of  pomegranate  bark,  and  other  drugs 
also  belong  to  this  group,  but  as  this  is  not  definitely  known  they  are  best 
considered  later.  Other  alkaloids— fi.f/.  atropine,  cocaine— which  formerly 
were  regarded  as  belonging  to  this  class,  have  another  and  probably  more 
characteristic  rmg  system. 
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The  alkaloids  of  conium,  pepper,  and  pellitory  root  are  derivatives  of 
piperidme  (hexa-h.ydro-pyridinc).  Tliey  fall  into  two  groups,  those  of 
conium  on  the  one  hand,  and  those  of  pepper  and  pellitory  root  on  the 
other. 

CH  CH., 


H.,a 


sCH., 


J-'yi-i'liiic  ■  Piperidiue 


CONIUM 

The  fresh  leaves  and  young  branches  and  the  dried  fruit 


are  official 
coniine. 


The  active  ingredient  is  a  liquid  alkaloid- 


Coniinc  is  «-nonual-propyl-i>iperidijie.  It  has  been  completely  synthe- 
sised,  and  is  the  simplest  natural  alkaloid  known.  It  is  slightly  soluble 
in  water,  and  has  a  characteristic  mousej'  odour. 


CH„ 


H.,C 


H„C' 


CH., 


CH— CH,,-CH.,-CH., 


NH 

a-Coniiue 

Pharmacological  Action  of  Coniine. — The  most  important 
action  of  coniine  is  a  paralysing  action  which  is  probably  due 
to  an  effect  on  the  motor  nerves.  The  symptoms  it  produces, 
however,  are  somewhat  different  from  those  seen  after  curare. 

After  taking  a  poisonous  dose  of  coniine  or  of  hemlock 
there  is  a  feeling  of  weakness  in  the  lower  limbs,  which 
gradually  increases  to  paralysis  and  extends  upwards  until 
the  respiratory  muscles  are  affected.  The  complex  of  sym- 
ptoms is  varied,  but  no  others  are  characteristic.  Vomiting  is 
common,  and  the  intellect  usually  remains  clear  until  near 
the  end.  In  some  cases  (in  animals  especially)  convulsions, 
probably  asphyxial,  have  been  recorded. 
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Its"  action  on  individual  organs  is  unimportant.  It  is 
said  to  have  a  sedative  influence  on  the  sensory  nerve-endings, 
and  the  crude  preparations  have  been  used  mainly  for  this 
purpose.    Its  mode  of  action  is  still  disputed. 

Conii  Folia.— '  The  fresh  leaves  and  young  branches  of 
Conium  maculatum,  Linn.,  collected  when  the  fruit  begins  to 
form.' 

Characters.— The  leaves  vary  in  size,  the  lower  ones 
reaching  2  feet  in  length.    Their  shape  will  be  best  under- 


FiG.  9. 

A  poition  of  a  Conium  leaf.    |  linear. 

stood  from  the  figure.  The  ultimate  segments  of  the  leaves 
terminate  in  smooth  colourless  horny  points.    The  petioles  of 
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the  larger  leaves  are  hollow  and  marked  with  irregularly  dis- 
tributed purplish  spots  (hence  the  name  spotted  hemlock),, 
and  at  their  base  encircle  the  stem.  When 
bruised,  the  leaves  exhale  a  disagreeable 
mouse-like  odour. 

Chief  Constituents.— Coming ,  conhydrine 
(oxy-coniine),  and  small  amounts  of  less  im- 
portant alkaloids  (methyl-coniine,  pseudo- 
conhydrine,  7-coniceine,  ethyl -piperidine). 
The  quantity  of  alkaloids  is  very  variable.  A 
good  specimen  contains  about  0-2  per  cent, 
when  the  plant  is  in  flower. 

Succus  Conii.— The  expressed  juice  to 
which  one-third  its  volume  of  alcohol  (90 
per  cent.)  has  been  added. 
Dose. — 5  to  15  minims. 
Pharmacology. —Its  action  is  incon- 
stant on  account  of  its  uncertain  strength. 
It  is  of  doubtful  therapeutic  value  and  is 
rarely  given.  Like  the  tincture,  it  may 
be  used  as  an  inhalation. 

Unguentum  Conii. -  An  ointment 
presumably  twice  the  strength  of  the 
succus.    Lanolin  basis. 

Juice  of  conium  2  fl.  oz.,  evaporated  at  a  temperature  not  ex- 
ceeding 60°C.  to  J-  fl.  oz. ;  hydrous  wool-fat,  f  oz. 

Pharmacology.— It  has  been  used  as  a  sedative 
ointment  to  relieve  the  pain  of  cancer,  hemorrhoids, 
&c.,  but  it  is  of  little  value. 


Fig.  10. 

Lower  portion  of 
petiole  of  Co- 
nium, showing 
encircling  base 
and  spots  on 
stem.  Natural 
size. 


Conii  Fructus.— '  The  dried,  full-grown,  unripe  fruits  of 
Conium  maculatum.  Linn.' 

Characters.— "HhQ  whole  fruit  (cremocarp)  is  broadly  ovoid 
in  shape,  somewhat  laterally  compressed,  is  about  i  inch  long, 
and  is  crowned  by  the  depressed  stylopod.  Each  half  (mero- 
carp)  has  five  irregular,  somewhat  crenate  ridges,  and  (micro- 
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scopically  examined)  is  seen  to  be  without  oil-glands  (vittae) 
or  hairs;   the  endosperm  on  the  commissural  surface  is 


Fig.  11. 


Coniiini  Fruit :  (a)  cremocarp  seen  laterally ;  (6)  dorsal  view  of 
separated  merocavp  ;  (c)  diagram  showing  5  ridges  containing 
fibro-vascular  bundles  (primary  ridges),  grooved  endosperm, 
but  no  vittffi.  (Compare  figs.  92  to  97).  (a)  and  (b)  f  linear ; 
(c)  J  linear. 

grooved.    The  fruits  have  no  smell,  but  if  rubbed  with  an 
alkaline  solution  they  exhale  a  strong  mouse-like  odour. 
Anise  fruits  somewhat  resemble  conmm  fruits.    See  page  476. 
Chief  Constituents. —Same  as  the  leaves.   The  fruits  are, 
however,  much  richer  in  alkaloids.    Over  3  per  cent,  has  been 
obtained,  but  the  quantity  varies  considerably. 

Tinctura  Conii.  — Contains  the  active  ingredients  of 
1  ounce  of  crude  drug  in  5  fluid  ounces. 
Dose. — h  to  1  fluid  drachm. 

Pharmacology.— Its  action  is  that  of  the  coniine  it 
contains,  which  is  a  variable  quantity.  It  has  been  given 
in  certain  spasmodic  affections  (whooping  cough,  chorea, 
epilepsy,  &c.),  but  is  o'f  doubtful  value.  As  an  inhalation 
(added  to  warm  water  made  alkaline)  it  has  been  used  as 
a  sedative  to  allay  cough  and  bronchial  spasm. 

PEPPER  AND  PELLITOEY  ROOT 

These  drugs  contain  alkaloids  which  are  probably  closely 
similar  in  chemical  constitution. 

Pepper  yields  piperine,  which  is  a  colourless  crystalline 
substance  insoluble  in  water,  but  soluble  in  organic  solvents. 
Its  solution  possesses  a  powerful  pungent  taste. 

On  heating  w^ith  caustic  alkalies  it  breaks  up  into  piperidino  and 
piperic  acid, 

C,,H,„N03  +  H,0  =  G.HiiN  +  Ci^H^.O,. 

pipcrine  pipericliiie      piperic  acid 
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As  the  constitution  of  both  piperidine  and  piperie  acid  and  the  manner 
in  which  these  ave  united  are  known,  the  formula  of  piperine  is  known. 
Tt  is  as  follows :  ■  '  ' 


CH, 


CH 

Pipcriiic 


Pellitorj  root  yields  pyrethrine  or  pellitorine. 

Pyrcthrine  was  obtained  as  an  amorphous  mass  whicli  partially 
crystallised  on  cooling.  It  was  said  to  break  up  on  hydrolisation  into 
piperidine  and  pyrethric  acid.  But  more  recently  the  purity  of  this  sub- 
stance has  been  doubted,  and  a  small  (quantity  of  a  crystalline  substance 
which  has  been  termed  pellitorine  has  been  obtained.  On  account  of  the 
small  yield  the  constitution  of  this  substance  could  not  be  determined,  but 
it  is  apparently  a  pyridine  derivative. 


Piper  Nigrum.  The  dried  unripe  fruit  of  Piper  nigrum, 
Linn.'' 


9     #  0  # 


a  h 


Fm.  12. 

[a]  Fruit  of  Pi-pcr  nigrum,  showing  reticulated  pericarp  and  section 
(smgle  seed  filling  cavity) ;  (6)Cubebs;  (c)  Pimento.    Natural  size. 

Characters.— Y{eQ.v\y  globular,  almost  black  fruits,  deeply 
and  reticulately  wrinkled,  about  I  inch  in  diameter.  Each 
fruit  contains  a  single  seed  that  completely  fills  the  cavity. 
Odour  aromatic  ;  taste  pungent. 

Cubebs  and  pimento  somewhat  resemble  black  pepper.  Cubebs  is 
stalked ;  pimento  is  reddish-brown  in  colour  and  contains  two  seeds.  The 
drugs  also  differ  in  odour  and  taste. 

Active  Principles. — Piperine  (5  to  8  per  cent.)  ;  a  vola- 
tile oil  (about  2  per  cent.). 
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Chavicine,  which  hydrolyses  to  piperidine  and  chavicic  acid ;  piperi- 
dine ;  and  a  bitter  pungent  resin,  are  said  to  occur. 

The  volatile  oil  consists  of  phellandrene  and  sesqui-terpenes. 

Pharjnacology. —'Pomleved  pepper  is  irritant.  If  sniffed 
it  produces  sneezing ;  if  applied  to  open  wounds  it  causes  a 
dull  burning  pain.  When  taken  by  the  mouth  it  has  a  hot 
pungent  taste,  and  in  the  stomach  and  intestines  acts  as  a 
carminative.  This  action  closely  resembles  that  of  a  volatile 
oil  (see  page  469).    It  is  used  mainly  as  a  condiment. 

Confectio  Piperis. — Contains  1  of 
black  pepper  in  10,  with  powdered  cara- 
way fruit  and  honey. 

Black  pepper,  2  ;  caraway  fruit,  3  ;  clarified 
honey,  15, 

Dose. — 60  to  120  grains. 

Pharmacology. — It  is  a  useful  carmi- 
native in  flatulence  and  chronic  gastric 
catarrh,  but  is  comparatively  rarely  used. 
It  may  be  employed  as  a  pill-excipient, 
and  is  said  to  be  useful  in  haemorrhoids 
and  other  rectal  diseases.  It  has  also 
been  given  for  chronic  urethritis  (gleet). 

Pulvis  Opii  Compositus.  See  page 
316. 

Pyrethri  Radix — pellitory  root.  '  The 
dried  root  of  Anacyclus  Pyrethrum,  DC 

Characters. — Usually  unbranched  pieces, 
nearly  cylindrical  in  shape  but  tapering 
slightly  towards  each  end,  brown  in  colour 
and  longitudinally  wrinkled,  from  3  to  4 
inches,  occasionally  more,  in  length,  and 
about  \  inch  in  thickness.  The  crown  fre- 
quently bears  a  tuft  of  nearly  colourless  hairs. 
The  fracture  is  short,  and  the  fractured  sur- 
face shows  a  large,  distinctly  radiate  wood, 
examined,  numerous  brownish  oil-glands  are 


Fig.  13. 

Pellitory  root,  show- 
ing crown  with 
tuft  of  hairs,  and  at 
lower  end  radiate 
appearance  of  sec- 
tion. Natural  size. 


Microscopically 
seen  scattered  in 
19 
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the  bark  and  wood.  The  odour  is  faint  but  characteristic  ;  the 
taste  pungent.  When  chewed  it  induces  a  copious  flow  of  saliva. 

Compare  with  dandelion  root  (page  467),  noting  especially  the  appear- 
ance  oi  the  section. 

Chief  Gojistituents.—Pyv^thrme  or  pellitorine ;  resinous 
substances  ;  a  small  amount  of  volatile  oil. 

Pharmacology. -liQ  action  is  similar  to  that  of  pepper, 
but  it  produces  more  copious  salivation  when  chewed  It 
IS  an  ingredient  of  some  dentifrices,  and  has  been  used 
as  a  masticatory  for  dryness  of  the  mouth.  The  tincture 
(page  43)  diluted  has  been  employed  as  a  mouth-wash. 


QUINOLINE  DEEIVATIVES 

The  alkaloids  of  cinchona  bark  and  of  nux  vomica  belong 
to  this  group. 

CINCHONA  BARK 

From  various  species  of  cinchona  bark  a  large  number  (over 
twenty)  of  alkaloids  have  been  isolated.  Of  these,  quinine, 
quinidine,  cinchonine,  and  cinchonidine  are  the  most  important! 

Quinine  is  para-methoxy-cinchonine.  Cinchonine  and  therefore 
(lumme  contain  both  a  pyridine  and  a  quinoline  ring,  but  the  manner 
m  which  these  are  united  is  not  definitely  known.  The  following  formula 
are  believed  to  express  the  constitution  best : 
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The  Pharmacological  Action  of  Qitinine.— The  most  im- 
portant actions  of  quinine  are  its  effects  on  the  lower  forms  of 
life,  its  action  on  the  brain  and  special  senses,  and  its  power 
of  retarding  oxidation. 

Most  protozoa  are  powerfully  affected  by  it,  a  solution  of 
1  in  20,000  rapidly  causing  paralysis  and  death.  A  similar 
strength  of  solution  stops  the  amoeboid  movements  of  the 
white  blood- corpuscles  and  causes  them  to  become  rounded 
and  coarsely  granular.  Owing  to  this  action,  quinine  prevents 
the  diapedesis  of  leucocytes  from  the  blood-vessels.  Quinine 
is  a  moderately  powerful  antiseptic. 

Taken  by  the  mouth  in  doses  of  i  to  1  grain  in  solution, 
it  acts  simply  as  a  bitter  (see  page  453).  In  a  few  people  it 
may  cause  symptoms  of  cinchonism,  but  this  is  rare.  The 
administration  of  larger  doses  (10  to  20  grains)  often  produces 
a  feeling  of  heaviness  at  the  epigastrium,  and  sometimes 
nausea,  vomiting,  and  diarrhoea  ;  but,  if  well  borne,  absorption 
occurs  and  is  followed  by  exhilaration,  which  later  gives  place 
to  headache,  giddiness,  and  sometimes  to  deafness,  blindness, 
hallucinations,  delirium,  and  collapse.  By  many,  however, 
this  dose  is  borne  with  impunity.  The  repeated  administra- 
tion of  small  doses  frequently  produces  a  similar  series  of 
symptoms.  The  first  to  appear  are  noises  in  the  ears,  which 
are  accompanied  by  more  or  less  deafness,  and,  if  the  quinine 
be  continued,  by  diminution  of  sight,  sometimes  blindness, 
and  other  serious  nervous  symptoms.  Cutaneous  eruptions 
occasionally  occur.  This  complex  is  known  as  quinism  or 
cinchonism. 

The  most  important  of  the  other  actions  of  quinine  is 
its  antipyretic  action.  In  health  the  temperature  is  not 
influenced  except  by  toxic  doses,  but  in  fever  5  to  10  grains 
will  usually  cause  a  fall  of  temperature  of  a  few  degrees 
for  5  or  6  hours.  It  is,  however,  rarely  used  now  as  an  anti- 
pyretic. 

Quinine  is  rapidly  absorbed  and  is  also  rapidly  excreted 
(the  greater  part  of  a  moderate  dose  within  24  hours),  mainly 
in  the  urine. 

The  other  important  alkaloids  of  cinchona  bark  have  a 
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similar  action  to  quinine.  They  differ  from  it  in  certain 
pomts,  and  are  much  less  valuable  therapeutically 

Qmnine  is  used  mainly  in  the  treatment  of  malaria  and 
malarial  conditions,  and  as  a  bitter.  As  an  antiseptic  it  is 
too  expensive  for  general  use,  and  it  .possesses  no  advantages 
over  many  other  substances.  As  an  antipyretic  it  has  been 
replaced  by  newer  (synthetic)  drugs.  It  has  been  employed 
to  contract  the  uterus  both  during  and  after  labour,  but'  its 
action  is  uncertain. 

Its  action  in  malaria  is  specific.    This  disease  is  due  to 
a  protozoan-like  form-the  Plasmodium  malaricB-which 
undergoes  a  cycle  of  changes  in  the  blood,  mainly  in  the  red 
blood-corpuscles.    Small  spore-like  forms  penetrate  into  the 
red  blood-corpuscles,  grow  and  take  on  amoeboid  movements 
finally  segment,  and  by  the  disintegration  of  the  blood-cor- 
puscle appear  again  in  the  blood-plasma  as  spores.  The 
period  it  takes  the  cycle  to  occur  determines  the  variety  of 
the  malaria ;  if  two  days  it  is  tertian,  if  three,  quartan  fever. 
These  are  the  common  forms.   The  malarial  attack  (rigor  &c  ) 
commences  with  the  discharge  of  the  spores  into  the  blood- 
plasma.    Quinine  kills  these  parasites  as  it  kills  other  proto- 
zoan forms. 

Probably  the  best  time  to  administer  quinine  is  3  to  5 
hours  before  an  attack.  The  attack  will  not  be  prevented, 
but  the  discharge  of  spores  inaugurating  it  will  occur  into 
quininised  blood,  and  as  they  are  then  in  the  most  susceptible 
condition  the  following  attack  will  be  aborted  or  greatly 
diminished  in  severity.  A  few  large,  well-timed  doses  in  the 
common  types  of  malaria  are  better  than  small  doses  frequently 
administered.  Quinine  will  also  prevent  malaria.  About  5 
grains  a  day  are  generally  sufficient  for  this  purpose. 

As  a  bitter,  small  doses — less  than  1  grain  are  sufficient. 

These  are  useful  in  stimulating  the  appetite  in  atonic 
dyspepsia,  chronic  gastric  catarrh,  convalescence,  and  other 
conditions. 

Quinme  is  also  given  in  various  periodic  diseases  (neu- 
ralgia &c.)  probably  malarial,  whooping-cough,  influenza, 
and  as  a  gastric  and  intestinal  antiseptic. 
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Cinchona  Rubrae  Cortex. — '  The  dried  bark  of  the 
stem  and  branches  of  cultivated  plants  of  Cinchona  succirubra, 
Pavon.' 

Characters .— Quilled  or  incurved  pieces,  often  1  foot  or 
more  in  length,  and  |  to  2  inches  in  thickness.  Externally, 
browTiish  or  reddish-brown  in  colour,  except  where  covered 
with  a  greyish  lichen,  longitudinally  wrinkled,  and  frequently 


Fig.  14. 


warty  and  cracked  transversely.  The  bark  is  usually  |  to 
A  inch  in  thickness.  The  inner  surface  is  brick-red  or  deep 
reddish-brown  in  colour,  and  irregularly  and  coarsely  striated. 
The  texture  is  somewhat  soft,  the  fracture  somewhat  fibrous. 
It  has  no  distinctive  odour,  but  has  a  bitter  and  slightly 
astringent  taste. 

Chief  Constituents. — Quinine,  quinidine,  cinchonine, 
cinchonidine,  and  other  less  important  alkaloids  ;  a  bitter 
glucoside,  quinovin  ;  cincho-tannic  acid  (2  to  4  per  cent.)  ; 
quinic  acid  (5  to  7  per  cent.)  ;  and  red  colouring  matter — 
cinchona  red  (up  to  10  per  cent.). 

The  less  important  alkaloids  are  diquinidine,  diciiiclionine,  liydro- 
(iuiiiine,  hydroquinidine,  cinchotine  or  liydrociirchonine,  cincliamidine  or 
dihydi'ociachonidine,  quinamine,  conquinamine,  &c.,  and  are  collectively 
termed  '  amorphous  alkaloid.' 

Qviinovin  yields,  on  hydrolysis,  a  sugar,  quinovite,  and  quinovic  acid. 

An  average  specimen  of  red  cinchona  bark  yields  of 
quinine  1-5  per  cent.,  cinchonidine  2*5  per  cent.,  cinchonine 
I'O  per  cent.,  amorphous  alkaloids  0-8  per  cent. 

The  Pharmacopoeia  states  that  'when  used  for  purposes 
other  than  that  of  obtaining  the  alkaloids  or  their  salts,  it 


MATERIA  MEDICA 

should  yield  between  5  and  6  per  cent,  of  total  alkaloids 

of  which  not  less  than  half  should  consist  of  quinine  and 
cmchomdme.'  This  ensures  the  absence  of  disproportionate 
amounts  of  cmchonme  and  amorphous  alkaloid. 

Pharmacology. —The  action  of  cinchona  bark  is  due 
mamly  to  the  quinine  and  alhed  alkaloids  it  contains  The 
presence  of  tannic  acid  makes  it  mildly  astringent.  The  red 
eolourmg  matter  gives  the  preparations  a  pleasant  appearance. 
It  18  used  as  a  bitter  tonic.  In  the  treatment  of  malaria  and 
most  other  diseases  it  has  been  superseded  by  quinine. 

Extractum  Cinchonas  Liquidum.— Contains  5  per 
cent,  of  the  alkaloids  of  red  cinchona  bark. 
Dose. — 5  to  15  minims. 

Pharmacology.— -FovievhxWj  bitter  and  mildly  astrin- 
gent. It  may  be  used  as  a  bitter  tonic  in  convalescence 
and  chronic  gastric  diseases ;  as  an  astringent  in  mild 
diarrhoea;  and  for  neuralgia  and  malarial  conditions, 
although  for  these  quinine  is  usually  preferred. 

Infusum  Cinchonas  Acidum.— Contains  the  soluble 
ingredients  of  1  ounce  of  red  cinchona  bark,  and  a  little 
aromatic  sulphuric  acid  in  20  fluid  ounces. 

Eed  cinchona  bark,  1  oz. ;  aromatic  sulphuric  acid,  2  fl  drs  • 
boihng  distilled  water,  20  fl.  oz. 

The  acid  helps  to  extract  the  alkaloids,  and  gives  the  infusion  a 
brighter  red  appearance. 

Bose.—\  to  1  fluid  ounce. 

Pharmacology.— k  pleasant  bitter  tonic.  Used  chiefly 
as  an  excipient. 

Tinctura  Cinchonae.— Contains  1  per  cent,  of  the 
alkaloids  of  red  cinchona  bark. 
Dose. — i  to  1  fluid  drachm. 

Pharmacology.— Ixx  pharmacopceial  doses  its  action  is 
that  of  a  bitter,  and  it  is  used  mainly  as  such. 

Tinctura  Cinchonae  Composita.— Contains  0-5  per 
cent,  of  the  alkaloids  of  the  bark,  with  bitter-orange  peel, 
serpentary  rhizome,  and  colouring  matter. 
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Dried  bitter-orange  peel,  1  oz.  ;  serpentary  rhizome,  i  oz. ; 
cochineal,  28  grs. ;  saffron,  55  grs. ;  tincture  of  cinchona,  10  fl.  oz. ; 
alcohol  (70  per  cent.),  to  make  20  fl.  oz. 

2)056.— 4-  to  1  fluid  drachm. 

Pharmacology.— It  is  more  pleasantly  aromatic,  but  a 
somewhat  weaker  bitter  than  the  simple  tincture.  It  is 
used  for  the  same  purposes. 

QUININE  SALTS 

Three  salts  of  quinine  are  official.  They  differ  in  their 
solubility  in  water,  but  apart  from  differences  dependent  on 
this  they  all  exhibit  the  same  pharmacological  action.  The 
sulphate  is  soluble  in  about  80Q  parts  of  water,  the  hydro- 
chloride in  about  37  parts,  and  the  acid  hydrochloride  ui  an 
equal  weight  of  water.  The  sulphate  is  therefore  less  bitter 
than  the  hydrochloride,  and  the  acid  hydrochloride  is 
sufficiently  soluble  in  water  to  enable  it  to  be  administered 
hypodermically  if  necessary.  The  action  of  each  is  solely 
dependent  on  the  quinine  it  contains. 

Quininse  Sulphas.  —  '  The  sulphate  [(C2nH2,iN202)2, 
H,,S04],„15H20,  of  an  alkaloid  obtained  from  the  bark  of 
various  species  of  cinchona  and  remijia.' 

Besides  various  species  of  cinchona,  quinine  is  also  found  in  cuprtea 
bark  (Remijia  Purdieana),  and  any  source  is  legitimate  providing  the 
alkaloidal  salt  conforms  to  the  otticial  tests. 

Characters.— Light,  colourless,  silky  needles,  efflorescing 
in  dry  air,  with  an  intensely  bitter  taste.  Soluble  in  about 
800  parts  of  water,  in  about  65  parts  of  90  per  cent,  alcohol, 
and  in  about  40  parts  of  glycerin ;  readily  soluble  in  water 
acidulated  with  a  mineral  acid  owing  to  the  formation  of  an 
•  acid  salt.    Its  aqueous  solutions  have  a  bluish  fluorescence. 

Alkalies  precipitate  quinine  from  a  saturated  solution  in  water  ;  the 
precipitated  quinine  is  soluble  in  ether  and  in  excess  of  ammonia.  If,  to 
an  aqueous  solution,  chlorine  or  bromine  water  is  added,  and  then 
solution  of  ammonia  until  the  precipitate  first  formed  is  re-dissolved,  an 
emerald-green  colour  is  produced.  (Phenazone,  and  to  a  less  extent, 
caffeine  and  urea,  prevent  the  reaction.) 
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It  should  not  contain  any  appreciable  amount  of  cinchonine  nuinidine 

rx^irtr^^     ^'-'^ (---what  ■  ; 

cent  r  m^u,!     ^  f^^^^^^^P'^/^-        ^l^ould  not  yield  more  than  8  pe 
cent  of  uBpure  cmchonidnie  wlien  tested  by  the  method  given. 

of  cr!  'taHi?nr''1  ''V'  -^^^  ^he  15  molecules  of  ^vater 

ot  ciystalhsation  become  reduced  to  about  4. 

Dose.~l  to  10  grains. 

PA^maco%y.-Its  action  and  uses  have  been  described 
On  account  of  its  comparative  insolubility,  large  doses  can  be 
given  suspended  in  water  without  inconvenience.  It  is  also 
a  better  salt  than  the  hydrochloride  if  its  antiseptic  action 
on  the  intestine  is  required.  Employed  as  a  bitter,  it  is 
advisable  to  convert  it  into  the  soluble  acid  salt  by  adding 
a  little  acid  to  the  prescription.  - 

Pilula  Quinine  Sulphatis.-Contains  f  its  weight  of 
quinine  sulphate. 

Quinine   sulphate,  30;   tartaric   acid,   1;   glycerin,  4;  traga- 


canth 


Dose. —'2,  to  8  grains. 

Pharmacology. ~k  convenient  preparation  for  adminis- 
tering large  doses  of  quinine. 

Tinctura  Quinine  Ammoniata.— Contains  nearly  1-5 
per  cent,  of  quinine  and  1  per  cent,  of  ammonia. 

Quinme  sulphate,  175  grs. ;  solution  of  ammonia,  2  fl.  oz  • 
alcohol  (60  per  cent.),  18  fl.  oz.  .  . , 

The  ammonia  decomposes  the  quinine  sulphate  and  liberates 
qumme,  which  is  dissolved  by  the  alcohol.  On  adding  to  water  the 
qumme  is  thrown  down,  because  it  is  very  slightly  soluble  in  this 
medium. 

Dose.— i  to  1  fluid  drachm. 

Pharmacology.— li  has  the  combined  action  of  small 
doses  of  quinine  and  ammonia.  It  is  a  common  domestic 
remedy  for  a  cold,  and  is  sometimes  given  in  influenza. 
It  is  a  useful  tonic  and  stimulant. 


_  Ferri  et  Quininae  Citras.  —  See  page  177.  The 
quinine  in  this  preparation  plays  the  part  of  a  bitter. 
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Syrupus  Ferri  Phosphatis  cum  Quinina  et  Strych- 
nina.— See  page  172. 

Quininee  Hydrochloridum— C,„H2,N20„I-IC1,2H20. 

Characters.— Colourless,  silky,  acicuLar  crystals  with  a 
very  bitter  taste.  Soluble  in  37  parts  of  water,  and  in  1  part 
of  alcohol. 

It  shotiM  not  contain  more  than  traces  of  sulphates. 
Dose. — 1  to  10  grains. 

Pharmacology.— It  is  the  most  generally  useful  salt  of 
quinine.  Large  doses,  however,  should  not  be  given  in  solution, 
as  the  bitter  taste  is  nauseating  to  some  individuals. 

Tinctura  Quininas.— A  solution  of  2  per  cent, 
quinine  hydrochloride  in  tincture  of  orange. 

Quinine  hydrochloride,  2  grammes;  tincture.' of  orange,  100  c.c. 

Dose. — ^  to  1  fluid  drachm. 

Pharmacology. — It  is  a  pleasant  method  of  administer- 
ing quinine  hydrochloride.  In  pharmacopoeial  doses  its 
action  is  mainly  that  of  a  bitter  tonic. 

Vinum  Quininae. — A  solution  of  1  grain  of  quinine 
hydrochloride  in  1  fluid  ounce  of  orange  wine. 
Dose. — -|-  to  1  fluid  ounce. 

Pharmacology. — Also  a  pleasant  method  of  administer- 
ing quinine.  It  has  a  bitter  action  and  the  action  of 
small  doses  of  alcohol. 

Quininae  Hydrochloridum  Acidum — 

C,„H,,N,0„2HC1,3H20. 

Characters. — Small  colourless  crystals  or  a  white  crystal- 
line powder  with  a  powerfully  bitter  taste.  Soluble  in  less  than 
its  weight  of  water,  and  in  5  parts  of  90  per  cent,  alcohol. 
Its  solutions  are  acid. 

Each  gramme  dissolved  in  20  c.c.  of  water  requires  for  neutralisation 
2*5  c.c.  ^NaOH.    It  should  not  contain  more  than  traces  of  sulphates. 

Dose. — 1  to  10  grains. 
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Pharmacology. —It  may  be  used  in  place  of  the  other 
salts  of  quinine,  but  is  intended  mainly  for  hypodermic 
injections.  It  produces  some  pain  on  account  of  its  acidity 
and  the  action  of  the  quinine,  and  should  therefore  be  injected 
deeply  into  the  muscles. 


NUX  VOMICA 

This  drug  contains  two  alkaloids,  strychnine  and  brucine 

Brucine,  C^gH^.N^Q,,  is  probably  di-methoxy-strychnine.  The  con- 
stitution of  strychnine,  0,,H,,N,0„  is  not  definitely  known,  but  it 
contains  the  following  group  (-CO-N=)  and  very  probably  a  piperi- 
done-hke  ring,  and  hence  is  a  quinoline  derivative.  The  ring- system  of 
strychnine  is  probably  as  follows  : 


CO 


oc 

N 


or 


Pharmacology  of  Strychnine.— li  acts  chiefly  on  the 
nervous  system  and  especially  on  the  spinal  cord,  and  is  also 
a  bitter  and  acts  as  such  ;  a  solution  of  1  in  120,000  has  an 
appreciable  bitter  taste. 

■  After  small  doses  (y^^  grain)  taken  by  the  mouth  it  acts 
mainly  as  a  bitter,  but  if  these  are  repeatedly  administered 
the  individual  feels  brighter,  the  senses  become  more  acute, 
and  there  is  an  increased  capacity  for  work. 

After  larger  doses  (^V  to  yV  grain)  there  is  a  feeling  of 
restlessness,  increased  reflex  activity,  and  more  or  less 
anxiety.  Sight  and  hearing  are  more  acute,  there  is  muscular 
stiffness,  and  may  be  tremors  or  even  convulsions. 

Still  larger  doses  {{  grain)  produce  a  similar  series  of 
symptoms  but  more  severe.  The  anxiety  is  painful,  respira- 
tion is  embarrassed,  and  convulsions  soon  occur.  They  usually 
appear  suddenly;  the  body  becomes  stiff,  the  back  arched 
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(opisthotonus),  and  respiration  ceases.  Death  may  occur  m 
the  paroxysm,  but  usually  after  some  seconds  relaxation 
follows  and  the  individual  appears  normal  but  exhausted. 
After  a  variable  interval  a  second  convulsion  develops,  and 
this  may  be  followed  by  a  third  or  even  a  number.  Death, 
however,  commonly  occurs  early  and  results  from  respiration 
failing  to  re-establish  itself  after  a  convulsion  ;  it  may  occur 
later  from  exhaustion.  Consciousness  is  usually  maintained 
until  near  the  end. 

The  convulsions  are  of  spinal  origin.  They  are  not 
spontaneous,  but  are  due  to  afferent  impulses  producing  an 
exaggerated  effect  owing  to  the  increased  sensitiveness  and 
diminished  resistance  in  the  paths  of  the  spinal  cord.  All 
reflex  arcs  are  affected.  The  medullary  centres  are  also 
apparently  stimulated,  and  after  moderate  doses  the  respiration 
is  increased  in  depth,  the  heart  somewhat  slowed,  and  the 
blood-pressure  rises  slightly. 

The  other  actions  of  strychnine  are  comparatively  un- 
important. It  appears  to  have  a  tonic  influence  on  the 
intestine  and  is  a  useful  remedy  in  the  treatment  of  chronic 
constipation. 

It  is  rapidly  absorbed  from  the  alimentary  canal,  and  most 
of  it  is  rapidly  excreted,  mainly  in  the  urine. 

It  is  used  largely  as  a  bitter  and  general  tonic.  It  is  also 
employed  in  various  nervous  affections,  especially  paralyses, 
but  is  contra-indicated  in  acute  nervous  diseases. 

Brucine  has  a  similar  action  to  strychnine,  but,  as  a  con- 
vulsant,  is  only  about  one-fortieth  as  powerful.  As  the 
amount  in  Nux  Vomica  may  exceed  that  of  strychnine,  the 
necessity  of  standardising  the  preparations  of  this  drug  to  a 
definite  amount  of  strychnine  instead  of  total  alkaloids  is 
obvious.  The  taste  of  brucine,  however,  excels  in  bitterness 
that  of  strychnine. 

Nux  Vomica.— 'The  dried  ripe  seeds  of  Strychnos 
Nux-vomica,  Lvim.' 

Characters. — Disc-shaped  seeds,  usually  with  a  somewhat 
thickened  margin,  flat  or  more  or  less  bent,  ash-grey  or 
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greenish-grey  in  colour,  and  covered  with  short  silky 
appressed  hairs ;  |  to  1  inch  in  diameter,  and  about  i  inch  in 
thickness.    A  raised  line  running  from  a  small  prominence  at 


a 

Fig.  15. 


Nux-vomica  seeds,    (a)  shows  raised  line  passing  from  central  hiln,-n  in 

the  periphery  to  the  central  hilum  is  usually  to  be  seen  on 
one  surface.    They  have  no  odour,  but  a  very  bitter  taste. 

The  endosperm  is  large  and  horn^-.  If  soaked  in  water  the  seeds  are 
readily  cnt,  and  un  sagittal  section  display  two  small  leafy  cotyledons. 

Chief  Constituents.—Strychnme  (0-7  to  1-5  per  cent.) ; 
brucine.    Total  alkaloid,  usually  2  to  3  per  cent. 

A  small  amount  of  a  glucosidc,  loganin,  and  igasuric  (caffeo-tannic) 
acid  also  occur. 

Dose,  in  po  wder.— 1  to  4  grams. 

Pilar macologij. —lis  action  is  due  to  the  strychnine  and 
brucine  it  contains.    It  is  rarely  used  in  the  form  of  powder. 

Extractum   Nucis  Vomicae  Liquidum.— Contains 
1"5  per  cent,  of  strychnine. 
Dose. — 1  to  3  minims. 

Fharinacology. —It  may  be  used  for  obtaining  the 
effects  of  strychnine,  but  is  employed  almost  solely  in 
making  the  following  preparations. 

Extractum    Nucis  Vomicae.— Contains   5  per 
cent,  of  strychnine. 
Dose. — 1  to  1  grain. 

Pharmacology.— It  has  a  somewhat  slower  action 
than  the  other  preparations  containing  strychnine.  It 
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is  used  when  it  is  desired  to  administer  this  alkaloid 
as  a  pill,  and  is  most  commonly  employed  in  combina- 
tion with  other  remedies  for  chronic  constipation. 

Tinctura  Nucis  Vomicae. — Contains  0-25  per 
cent,  of  strychnine. 

Dose. — 5  to  15  minims. 

Fharmacologij. — Its  action  is  mainly  that  of  the 
strychnine  it  contains.  The  action  of  the  brucine, 
apart  from  its  bitter  taste,  is  practically  negligible.  It 
is  commonly  used  when  the  action  of  strychnine  is 
required,  but  it  possesses  no  advantages  over  Liquor 
Strychnine  Hydrochloridi,  except  that  it  is  more  com- 
patible with  alkalies. 

Strychnina.— '  An  alkaloid,  C2iH22N20i,,  obtained  from 
the  dried  ripe  seeds  of  Strychnos  Nux-vomica,  Linn.,  and 
other  species  of  Strychnos.' 

Characters. — Colourless  prismatic  crystals,  without  odour, 
but  with  a  very  bitter  taste.  Soluble  in  7,000  parts  of  water, 
in  150  parts  of  alcohol,  and  in  6  parts  of  chloroform  ;  only 
slightly  soluble  in  ether. 

If  a  small  quantity  is  dissolved  in  a  few  drops  of  sulphuric  acid  and  a 
pai'ticle  of  potassium  bichromate  added,  a  bluish-violet  coloration  results, 
-which  passes  through  a  reddish  colour  to  a  dirty  green  or  yellow.  It 
gives  only  a  yellowish  coloration  with  nitric  acid  (distinction  from 
brucine).    It  should  contain  no  brucine  or  mineral  ash. 

Dose. — to  yV  grain. 

Pharmacology . — See  page  298.  It  may  be  used  when  it 
is  desired  to  administer  strychnine  in  the  form  of  a  pill,  but 
it  is  official  mainly  to  make  the  following  preparation. 

Syrupus  Ferri  Phosphatis  cum  Quinina  et 
Strychnina. — One  fluid  drachm  contains  the  equivalent 
of  1  grain  of  anhydrous  ferrous  phosphate,  -f  grain  of 
quinine  sulphate,  and      grain  of  strychnine. 

Prepared  by  dissolving  iron  wire  in  slightly  diluted  phosphoric 
acid,  adding  strychnine  and  quinine  sulphate,  and  filtering  into  syrup. 

Dose. — \  to  1  fluid  drachm. 
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Pharmacology. — Its  action  is  mainly  that  of  strych- 
nine. The  quinine  sulphate  increases  its  bitter  action  ; 
the  iron  phosphate  plays  a  subordinate  part.  It  is  useful 
in  debility  and  in  various  conditions  (neuralgia,  &c.) 
arising  from  this. 

Strychninae  Hydrochloridum — 

C„H2.3N,02,HCl,liH,0. 

Characters. — Suiall  colourless  prismatic  or  acicular 
crystals,  with  a  powerfully  bitter  taste.  Soluble  in  35  parts  of 
water,  and  in  60  parts  of  90  per  cent,  alcohol.  Its  solutions 
are  neutral. 

It  should  not  contain  any  sulphate. 

Dose. — to  yV,  grain. 

Used  almost  solely  in  the  form  of  the  liquor. 

Liquor  Strychninae  Hydrochloridi. — A  1  per  cent, 
solution  of  strychnuie  hydrochloride  in  22  per  cent, 
alcohol. 

Strychnine  hydrochloride,  1  g. ;  alcohol  (90  per  cent.),  25  c.c. ; 
distilled  water,  to  make  100  c.c. 

Dose. — 2  to  8  minims. 

Pharmacology. — See  page  298.  It  is  employed  as  a 
bitter  tonic  in  various  gastric  and  debilitated  conditions. 
It  is  also  used,  hypodermically  or  by  the  mouth,  in  various 
forms  of  paralyses  of  a  chronic  nature  not  due  to  an 
incurable  central  lesion.  It  is  used  in  the  treatment  of 
alcoholism  and  drug  habits,  and  in  heart  disease  when 
digitalis  is  contra-indicated. 

ISO-QUINOLINE  GROUP 

This  group  contains  some  of  the  less  important  alkaloids 
of  opium — papaverine,  narceine,  narcotine,  &c. — and  the  alka- 
loids of  Hydrastis  canadensis— hydrastine  and  berberine. 

Papaverine  is  tetra-methoxybenzyl-isociuinoline.  The  constitution  of 
narceine  is  not  definitely  known,  hnt  its  probable  formula  is  given  below. 
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Berbei'ine  is  of  little  pharmacological  importance  (for  formula  see  page 
590).  Narcotine  and  hydi-astine  are  closely  related,  narcotine  being 
methoxy-hydrastine.  On  treatment  with  oxidising  agents  (dilute  nitric 
acid)  both  alkaloids  break  up  into  similar  products  : 

C,.,H,3N0,  +  0  +  H,0  =  CioHioO,  +  Ci,H,,NO,. 

narcotine  opianio  acid  cotarnine 

C,iH  ,N0,  +  0  +  H,0  =  CioHioO,  +  CnHigNOs. 

hydrastiue  opianic  acid  hydrastinine 

These  reactions  are  of  some  importance,  as  hydrastinine  and  a  deriva- 
tive of  cotarnine  are  employed  in  therapeutics. 

The  following  arrangement,  showing  the  relationship  of  the  natural 
alkaloids,  is  taken  from  Schmidt  (page  159) : 


CHg-O 


CHg-O 


GH„ 


0-CH, 


O-CH., 


Papaverine 


Hydrastine 


CHg-O 


OCH, 


OOH, 


N-CH3  CH,<o_ 


0-OH, 


O'CH, 


OOOH 

N(CH3), 


CH, 


Narcotine 


Naroeine 
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HYDKASTIS  EHIZOME 

Hydrastis  Rhizoma. — '  The  dried  rhizome  and  roots  of 
Hydrastis  canadensis,  Linn' 

Characters. — Yellowish-brown  tortuous  pieces,  ^  to  H 
inches  long,  and  about  \  inch  thick.  From  the  so-called 
upper  surface  ascending  branches  arise  which  are  marked 
with  the  scars  of  cataphyllary  leaves  and  usually  terminate 
in  a  cup-shaped  depression.  From  the  sides  and  under  sur- 
face numerous  thin  brittle  roots  are  given  off.  The  fracture 
is  short ;  and  the  smooth  fractured  surface  is  distinctly 
yellowish  in  colour.  The  drug  has  a  slight  characteristic 
odour  and  a  bitter  taste. 

Chief  Constituents. — Hydrastine  (1*5  to  4  per  cent.)  ; 
berberine  (3  to  4  per  cent.)  ;  canadine  (tetra-hydro-berberine)  ; 
volatile  oil ;  resin  (small  quantities  of  each). 


Fig.  Ifi. 

Hydrastis  rhizome.    Showing  under  surface,  with  numerous  roots, 
and  upper  surface  with  short  ascending  branches.    Natural  size. 

Pharmacology. — Its  action  is  mainly  that  of  the  hydras- 
tine  it  contains.  Berberine  gives  it  a  bitter  taste,  and  hence 
a  bitter  action.  Canadine  is  present  in  amounts  too  small  to 
be  of  importance. 

Hydrastine  acts  upon  the  medulla  oblongata  and  spinal 
cord,  and  upon  muscular  tissue.    In  small  doses  it  stimulates 
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the  meclullaiy  centres  and  produces  contraction  of  blood- 
vessels, slight  slowing  of  the  heart,  and  increase  in  respira- 
tion. Larger  doses  produce  convulsions  similar  to  those  of 
strychnine.  These,  however,  are  soon  modified  by  a  depres- 
sant action  on  the  muscles  themselves. 

The  heart  is  slowed  and  weakened  both  by  a  central  action 
and  an  action  on  the  cardiac  muscle.  The  contraction  of  the 
blood-vessels  is  mamly  if  not  solely  of  medullary  origin. 
The  parturient  uterus  is  said  to  be  contracted,  but  this  is 
doubtful. 

Hydrastine  is  absorbed  and  excreted,  mainly  in  the  urine, 
unchanged. 

It  is  used  chiefly  in  uterine  haemorrhage,  especially  that 
due  to  endometritis  or  no  obvious  lesion.  It  is  of  little 
service  in  post-partum  hsemorrhage,  or  the  haemorrhage  of 
uterine  fibroids  or  cancer.  It  has  been  used  as  a  bitter  tonic 
in  atonic  dyspepsia  and  other  conditions,  and  has  been 
employed  as  a  local  application  to  chronically  inflamed 
mucous  membranes. 

Extractum  Hydrastis   Liquidum.  —  Contains  the 
active  ingredients  of  1  ounce  of  rhizome  in  1  fluid  ounce. 
Dose. — 5  to  15  minims. 

Tinctura  Hydrastis. — Contains  the  active  ingredients 
of  1  ounce  of  rhizome  in  10  fluid  ounces. 
Dose. — I  to  1  fluid  drachm. 

There  is  little  to  choose  between  the  two  preparations  ; 
either  may  be  employed. 

Hydrastinine  is  more  frequently  administered  than  either  hydrastine 
or  the  preparations  of  hydrastis.  This  alkaloid  has  a  more  powerfril 
action  on  the  medullary  centres,  especially  the  vaso-motor  centre,  and  a 
much  less  depressant  action  on  the  heart.    It  is  not  official. 
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PHENANTHPiENE  DERIVATIVES 


The  alkaloids  belonging  to  this  group  are  morphine, 
codeine',  and  thebaine,  all  occurring'  in  opium,  and  an  arti- 
ficial alkaloid,  apomorphine,  prepared  from  morphine. 

Morphine,  Ci-B[i,,NO.i,  is  a  derivative  of  tetra-hydro-plienanthrene. 
The  nitrogen  atom  probably  occurs  in  a  reduced  pyridine  or  pyrrolidine 
ring,  and  one  oxygen  atom — the  so-called  '  indifferent  oxygen  ' — probably 
forms  a  bridge  between. two  benzene  rings  of  the  phenanthrene  nucleus. 
The  other .  two  oxygen  atoms  occur  in  an  alcoholic  and  a  phenolic 
hydroxyl  respectively.  Pschorr's  formula,  slightly  modified,  is  given  as 
being  the  most  probable  one. 


N-CH., 


HC 


HOC 


CH, 


CH.. 


Codeine,  CiJ5.,jN0.i,  is  mctliyl-morphine.  It  contains  a  methyl 
radical  in  place  of  the  hydrogen  of  the  phenolic  hydroxyl. 

Thebaine,  CmHoilSO^,  is  a  di-hydro-phenanthrene  derivative,  and  two 
oxygen  atoms  occur  as  methoxyls,  the  other  being  the  so-called  indifferent 
oxygen.  The  formula  given  (Pschorr's)  is  the  most  recent,  but  it  is 
unsatisfactory,  especially  as  regards  the  ring  containing  the  oxygen  and 
nitrogen. 


Thebaine 
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Apomorphine,  Ci,Hi-NO,,  contains  two  atoms  of  hydrogen  and  one 
of  oxygen  less  than  morphine.  Both  the  oxygens  it  contains  occur  in 
phenohc  hydroxy!  groups. 


HC 


CH„ 


CH 

Aporaorpliiiie 


Pharmacological  Action  of  Morphine. — Its  main  action 
is  a  depressant  one  on  the  brain. 

After  small  closes  (|-  to  ^  grain)  there  is  often  a  temporary 
increase  of  mental  and  bodily  vigour,  which  is  followed  by 
dulness  and  disinclination  for  work,  diminution  of  sensibility, 
drowsiness,  and,  if  taken  in  the  evening,  usually  sleep. 
There  may  be  slight  perspiration.  The  sleep  is  apparently 
normal  and  is  of  variable  duration,  but  generally  lasts  6  to  8 
hours.  Slight  dulness  is  felt  on  awakening.  If  sleep  does 
not  occur  a  sense  of  calmness  is  usually  experienced. 

After  larger  doses  (|  grain)  drowsiness  and  sleep  quickly 
follow.  The  sleep  is  heavy  and  the  individual  can  be  only 
partially  aroused.  Eespiration  is  slower  than  normal  and 
the  skin  is  somewhat  flushed  and  moist.  The  sleep  lasts 
8  to  12  hours,  and  on  awakening  there  is  a  feeling  of  dulness, 
dryness  of  the  mouth,  and  often  nausea.  Headache  and 
vomiting  are  also  common,  and  constipation  almost  invariably 
results. 

After  doses  of  1  grain  or  more,  sleep  rapidly  occurs,  and 
gradually  deepens  into  coma.  The  patient  is  aroused  with 
difficulty,  and  again  becomes  unconscious  as  soon  as  the 
stimulation  ceases.  The  respiration  is  notably  slow  and  may 
become  irregular,  the  skin  is  moist  and  flushed,  but  may  be 
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pale,  the  pulse  is  usually  somewhat  full  and  regular,  and  the 
pupils  are  markedly  contracted  ('pin-point  pupils').  The 
patient  may  recover  or  may  sink  into  complete  unconscious- 
ness from  which  he  cannot  be  aroused.  The  respiration  then 
becomes  irregular  and  shallow,  the  pulse  irregular  and  weak, 
the  skin  markedly  cyanotic,  and  death  occurs  from  paralysis 
of  the  respiratory  centre. 

The  most  important  points  in  the  pharmacology  of 
morphine  are  its  effect  in  relieving  pain,  its  action  on  the 
respiratory  centre,  its  action  on  secretions,  and  the  tolerance 
and  habit  to  which  it  may  lead.  It  has  comparatively  little 
effect  on  the  circulation. 

Apart  from  general  ansesthetics,  morphine  is  by  far  the 
most  powerful  drug  for  relieving  pain.  A  small  dose  insuffi- 
cient to  produce  an  apparent  general  action  will  relieve  mild 
irritation,  and  if  severe  pain  is  present  it  can  usually  be 
pushed  until  the  pain  is  relieved  without  inducing  serious 
general  effects.  It  acts  on  the  recipient  centres  in  the  brain. 
When  locally  applied  it  depresses  the  sensory  nerve-endings 
to  a  slight  degree,  but  insufficiently  to  be  of  much  practical 
value. 

The  respiratory  centre  is  markedly  depressed  by  morphine, 
and  this  forms  one  of  the  most  serious  objections  to  the  use 
of  the  drug. 

It  diminishes  all  secretions,  with  the  exception  of  the  urine 
and  the  sweat.  Thus  the  nasal  discharge  occurring  during  a 
coryza  is  temporarily  stopped  ;  the  bronchial  secretion  may 
be  diminished  ;  constipation  is  induced.  But  the  effect  is  not 
due  simply  to  diminished  secretory  activity.  In  the  case  of 
the  constipation,  for  example,  peristalsis  is  diminished  and 
plays  a  greater  part  in  effecting  the  condition  than  the  dimi- 
nution of  the  intestinal  secretions. 

When  repeatedly  administered,  morphine  gradually  loses 
its  power  of  producing  its  characteristic  effects.  An  increase 
in  the  dose  is  necessary  to  obtain  them,  and  this  dose,  in 
turn,  becomes  inefficient,  and  has  to  be  enlarged.  By  gradual 
increments  the  dose  which  may  finally  be  taken  is  enormous. 
A  tolerance,  or,  in  the  case  of  self-administration,  a  habit,  is 
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said  to  have  been  acquired.  In  these  cases  the  morphine 
ai^pears  to  undergo  more  rapid  and  complete  decomposition  in 
the  body  (blood?)  than  under  normal  conditions.  The 
tolerance,  however,  in  some  respects,  is  limited.  Sooner  or 
later  the  habit  of  taking  morphine  (or  opium)  produces  a 
more  or  less  definite  series  of  symptoms  which  are  collectively 
known  as  morphinism.  The  individual  shows  well-marked 
mental  perversion  ;  he  is  often  particularly  untruthful  regard- 
ing the  habit  of  taking  the  drug,  and,  on  account  of  the 
intense  craving  for  it,  will  endeavour  to  acquire  it  by  any 
means  in  his  power.  Sleeplessness,  hallucinations,  bodily 
and  mental  weakness,  even  tremors  and  ataxia  are  common. 
The  mouth  is  dry,  there  is  loss  of  appetite,  often  nausea  and 
vomiting,  and  usually  constipation.  The  skin  is  dry  and 
shrivelled,  the  pupils  are  contracted,  impotence  and  sterility 
are  frequent,  and  there  are  often  symptoms  associated  with  the 
heart,  respiration,  or  kidneys.  If  the  drug  is  taken  hypo- 
dermically,  -puncture  marks  may  be  seen,  and  small  sub- 
cutaneous abscesses  are  not  uncommon. 

After  single  doses  morphine  frequently  produces  ill-effects 
in  many  people.  It  sometimes  fails  to  induce  sleep  and 
may  produce  nausea  and  vomiting  instead.  Headache,  vesical 
irritation,  itching  of  and  eruptions  on  the  skin,  and  more 
serious  symptoms  may  occur. 

Morphine  is  rapidly  absorbed,  a  portion  undergoes  some 
unknown  change  in  the  body,  but  the  larger  part  of  a  single 
dose  is  excreted  by  the  lower  portion  of  the  intestines. 

It  is  used  mainly  to  relieve  irritation  and  pain,  to  induce 
sleep  if  pain  is  present,  to  diminish  or  annul  peristalsis,  to 
procure  restfulness  (in  haemoptysis,  &c.)  and  to  relax  spasm. 
It  is  useful  in  diabetes  and  certain  other  conditions. 

Weakly  children  bear  morphine  badly.  It  is  also  a 
dangerous  rernedy  in  acute  bronchitis  with  profuse  bronchial 
secretion. 

Codeine,  like  morphine,  has  a  depressant  action  on  the 
brain,  but  it  is  much  less  powerful  than  morphine.  It  is  also 
much  less  depressant  to  the  medullary  centres.    In  animals, 
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in  frogs  especially,  well-marked  convulsions  resembling  those 
produced  by  strychnine  are  obtained  after  the  administration 
of  large  doses. 

Thebaine  has  a  similar  action  to  strychnine.  It  does  not 
cause  cerebral  depression,  but  convulsions,  which  are  due  to 
an  action  on  the  spinal  cord.  It  is  not  employed  therapeuti- 
cally. 

Ajjomorjjhine  is  an  emetic.  After  grain  hypodermi- 
cally  it  causes  vomiting  in  a  few  minutes,  and  practically  no 
other  symptoms  than  those  associated  with  the  act  of  vomit- 
ing. The  nausea  is  well  marked  and  apt  sometimes  to  be 
prolonged.  When  taken  by  the  mouth  in  yV  gi'^in  doses  it 
may  produce  some  nausea,  but  it  acts  mainly  as  an  expecto- 
rant, increasing  and  rendering  less  tenacious  the  bronchial 
mucus  ;  and  as  a  diaphoretic,  increasing  the  quantity  of  sweat 
secreted.  Its  emetic  action  is  due  to  stimulation  of  the 
vomiting  centre  in  the  medulla  oblongata.  This  is  evident 
from  the  fact  that  larger  doses  are  required  to  produce  vomit- 
ing, and  that  it  takes  much  longer  to  act  when  given  by  the 
mouth  than  when  administered  hypodermically. 


POPPY  CAPSULES 

Papaveris  Capsulae.— '  The  nearly  ripe  dried  fruits  of 
Papaver  somniferum,  Linn.' 

Characters.— Thej  vary  considerably  in  shape  and  size, 
being  rounded,  oval,  or  somewhat  flattened,  and  often  3 
inches  in  diameter.  They  are  very  light ;  pale  yellowish- 
brown  in  colour,  often  marked  with  dark  spots ;  crowned  by 
stellately  arranged  stigmas  and  sharply  contracted  below  into 
a  neck.  On  section,  a  number  of  thin  brittle  parietal 
placentas,  and  a  large  number  of  small  yellowish,  reticulated, 
reniform  seeds,  lying  for  the  most  part  free  in  the  cavity, 
are  seen.  The  capsules  have  no  odour,  but  the  pericarp  has 
a  bitter  taste. 

The  variety  of  poppy  yielding  black  seeds  (maw  seed)  is  not  official. 
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Fig.  17. 

Poppy  capsules,  showing  difference  of  shape,    f  hnear. 


Chief  Go7istitucids.— Morphine  (0-1  to  0-25  per  cent.). 
Meconic  acid.  The  seeds  contain  no  morphine,  but  yield 
about  50  per  cent,  of  fixed  oih 


Fig.  18. 

Capsule  transversely  cut,  showing  parietal  placentas.    |  linear. 

Pharmacology . — They  have  a  sHght  and  variable  action, 
dependent  on  the  morphine  they  contain.  They  are  only 
used  to  make  fomentations,  which  are  believed  to  exert  a 
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sedative  effect,  to  apply  to  bruises,  &c.  The  most  active 
factor  in  such  apphcations  is  the  moist  heat.  They  are  little 
used  by  the  medical  profession. 


OPIUM 

Opium. — '  The  juice  obtained  by  incision  from  the  unripe 
capsules  of  Papaver  somniferum.  Linn.,  inspissated  by  spon- 
taneous evaporation.' 

The  capsule  of  the  poppy  contains  an  interlacmg  sj'stem  of  laticiferous 
vessels,  which  are  richest  in  latex  when  the  capsules  are  unripe.  They 

are  incised  at  this  period,  and  the  exuded  white 
milky  juice  is  scraped  off,  collected  into  amass, 
and  dried  in  the  sun.  In  the  process  of  drying  it 
changes  to  a  dark-bi'own  colour. 

The  mode  of  incising  the  capsules  varies  in 
.    different  countries.    A  single  transverse  incision 
(sec  fig.  19)  is  sometimes  employed,  but  more  than 
one  incision,  made  sinualtaneouslj'  or  at  different 
llP^     times,  and  oblique  and  vertical  incisions  are  used. 


Fig.  19. 

Poppy  capsule,  showing 
terminations  of  a  single 
horizontal  incision,  f 
hnear. 


Fig.  20. 

Constantinople  opium.  Th&midrib  of  the  envelop- 
ing poppy  leaf  is  seen  a  little  to  the  left  of  the 
centre.    The  piece  weighed  1|  lbs.   f  linear. 


T]ie  incisions  are  often  made  by  a  scarificator  to  avoid  penetrating  too 
deeply  the  wall  of  the  capsule. 
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The  form  in  which  opinin  is  exported  from  different  countries  also 
varies.  Turkej'  opium,  the  kind  most  commonly  mot  with  in  this 
country,  occurs  in  flattened  irregular  masses,  weighing  from  |  to  2  lbs., 
covered  with  a  poppy  leaf  (Constantinople  opium),  the  midrib  of  which  is 
usually  conspicuous  (see  fig.  20),  or  with  the  seeds  of  a  species  of  Rumex 
(Smyrna  Ojpium).  Persian  opium  is  exported  as  somewhat  conical 
masses,  weighing  about  12  oz.,  or  in  short  sticks,  wrapped  in  paper. 
Other  varieties  (Indian,  Chinese,  &c.)  are  rarely  met  with. 

Characters. — Irregularly  rounded  or  flattened  masses, 
enveloped  in  a  poppy-leaf  or  in  large  seeds,  usually  weighing 
from  to  2  lbs.  Internally  reddish-brown  and  plastic  when 
fresh,  but  becoming  darker  and  drier  by  keeping.  The  odour 
is  characteristic,  the  taste  bitter. 

Chief  Constituents. —  Morphine  (4  to  20  per  cent.); 
narcotine  (anarcotine)  (0-75  to  9  per  cent.);  codeine  (0-3  to 
2  per  cent.)  ;  thebaihe  (0-15  to  0*4  per  cent.).  The  morphine 
occurs  combined  as  sulphate  and  meconate.  Meconic  acid 
(about  5  per  cent.)  is  important  because  its  reaction  with 
solutions  of  ferric  salts  affords  a  ready  means  of  detecting 
opium. 

Opium  contains  twenty-one  alkaloids,  three  neutral  princixiles,  three 
organic  acids  (meconic,  lactic,  acetic),  and  indifferent  matter  (sugar,  fats, 
mineral  salts,  &c.).  The  alkaloids  (most  of  which  occur  in  very  small 
quantities)  are,  besides  those  given  above — Papaverine,  Narceine,  Crypto- 
piue,  Pseudo-morphine,  Laudanine,  Laudanosiue,  Lanthopine,  Protopine, 
Codamine,  Tritopine,  Hydrocotarnine,  Gnoscopine,  Oxynarcotine,  Papa- 
veramine,  Laudanidine,  Meconidine,  Xanthahne.  The  neutral  principles 
are — Meconin,  Meconiasin,  Opionin. 

Owing  to  the  variability  in  the  composition  of  opium,  the 
Pharmacopoeia  specifies  a  certain  standard.  For  making 
preparations  which  are  standardised  during  the  process  of 
manufacture,  opium  containing,  when  dry,  not  less  than 
7'5  per  cent,  of  morphine  must  be  used.  ■  For  all  other  pre- 
parations anhydrous  opium  containing  from  9-5  to  10-5  per 
cent,  of  morphine  must  be  employed. 

^  The  reason  for  giving  a  mininmm  Umit  of  morphine  in  the  case  of 
opium  used  in  making  standardised  preparations  is  that  opium  containing 
less  morphine  than  this  usually  contains  excessive  quantities  of  other 
alkaloids  (narcotme  especially),  the  presence  of  which  is  undesirable. 
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The  opium  used  for  making  other  preparations  must,  if  weaker  in 
morphine  than  9'5  to  10'5  per  cent.,  be  brought  up  to  standard  strength 
by  tlie  addition  of  an  opium  containing  more  than  the  official  strength  of 
morphine.  If  stronger  than  is  officially  required,  it  must  be  diluted  with 
an  inferior  quaUty  of  opium  or  with  milk  ■  sugar.  Good  Turkey  opium 
yields  from  13  to  18  per  cent,  of  morphine. 

Dose. — |-  to  2  grains. 

Pharmacology. — Its  action  is  mainly  that  of  the  morphine 
it  contains  ;  the  action  of  the  other  alkaloids  is  of  little 
importance.  It  differs  from  morphine  in  being  absorbed  more 
slowly,  hence  its  effects  are  somewhat  later  in  appearing,  and 
last  correspondingly  longer  ;  and  it  also  exerts  a  relatively 
greater  effect  upon  the  intestinal  canal.  It  is  said  to  produce 
nausea  more  readily  in  some  people. 

It  is  used  for  the  purposes  already  summarised  (page  309). 
Being  absorbed  more  slowly  than  morphine,  it  is  generally  pre- 
ferred to  this  when  an  intestinal  effect,  or  a  more  gentle  and 
prolonged  action,  as  in  the  treatment  of  cough,  is  required. 

The  preparations  of  opium  are  numerous.  They  include 
four  powders,  three  pills,  three  tinctures,  one  extract,  one 
liquid  extract,  one  plaster,  liniment,  suppository,  and  oint- 
ment. 

All  the  preparations  are  standardised.  The  liquid  pre- 
parations are  standardised  during  the  process  of  making,  or 
are  prepared  from  standardised  preparations.  The  solid 
preparations  are  made  from  standardised  opium  (see  page  313). 

Extractum  Opii. — A  so-called  aqueous  extract  con- 
taining '20  per  cent,  of  morphine. 

It  is  obtained  of  proper  strength  and  consistence  by  mixing 
stronger  and  weaker  extracts,  or  by  dilution  with  distilled  water  or 
with  milk  sugar. 

Dose. — I  to  1  grain. 

Fharniacology. — Its  action  and  uses  are  the  same  as 
those  of  opium.  It  is  administered  in  the  form  of  a  pill, 
and  is  given  when  a  slow  and  prolonged  action  is  required. 
Its  advantages  over  opium  are  its  definite  percentage  of 
mori3hine  and  the  absence  of  inert  insoluble  substances. 
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Extractum  Opii  Liquidum. — Contains  0-75  per 
cent,  of  morphine. 

Dose. —  5  to  30  minims. 

Pharmacologi/.^lts  action  is  the  same  as  that  of 
tincture  of  opium,  and  it  may  be  used  whenever  the 
action  of  opium  is  required.  It  is  employed  most 
frequently  to  induce  sleep  in  cases  in  which  opium  is 
indicated. " 

Tinctura  Opii — laudanum.  Contains  0-75  per  cent, 
of  morphine. 

Dose— 5  to  15  minims  for  repeated  administration; 
20  to  30  minims  for  a  single  administration. 

Pharmacology.— It  is  the  preparation  of  opium  most 
generally  used,  and  may  be  given  whenever  the  action  of 
this  drug  is  required. 

Tinctura  Camphorae  Composita — paregoric.  A 
tincture  containing  0-046  per  cent,  (about  -gL  grain  in 
1  fluid  drachm)  of  morphine.  It  also  contains  benzoic 
acid  and  camphor,  and  is  flavoured  with  oil  of  anise. 

Tincture  of  opium,  585  minims ;  benzoic  acid,  40  grs. ; 
camphor,  30  grs. ;  oil  of  anise,  30  minims  ;  alcohol  (60  per  cent.), 
to  make  20  fl.  oz. 

Dose. — I  to  1  fluid  drachm. 

Pharmacology. — It  has  a  mild  opium  action.  It 
is  used  mainly  in  the  treatment  of  bronchial  affections 
(cough,  &c.),  in  which  cases  its  sedative  action  is  aided 
by  the  stimulant  action  of  the  benzoic  acid,  camphor, 
and  oil  of  anise,  on  the  bronchial  mucous  membrane. 
It  is  not  unpleasant  to  take,  and  is  consequently  the 
best  preparation  of  opium  to  administer  to  children. 

Tinctura  Opii  Ammoniata.— Contains  0-11  per 
cent,  (nearly  yL  grain  in  1  fluid  drachm)  of  morphine  ; 
benzoic  acid ;  oil  of  anise  ;  and  solution  of  ammonia. 

Tincture  of  opium,  3  fl.  oz.  ;  benzoic  acid,  180  grs.  ;  oil  of 
anise,  60  minims  ;  solution  of  ammonia,  4  fl.  oz.  ;  alcohol  (90  per 
cent.),  to  make  20  fl.  oz. 
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Dose. — i  to  1  fluid  drachm. 

Pharmacology. — It  combines  the  sedative  effects  of 
opium  with  the  stimulant  action  of  ammonia  and 
benzoic  acid.  It  is  used  in  the  treatment  of  whooping 
cough  and  bronchial  affections,  and  as  a  sedative  and 
hypnotic  in  heart  disease.  Although  the  dose  is  the 
same  as  paregoric,  it  should  be  noted  that  it  is  a  more 
powerful  preparation. 

Linimentum  Opii. — Consists  of  equal  volumes  of 
tincture  of  opium  and  liniment  of  soap.  It  contains 
0*375  per  cent,  of  morphine. 

Pharmacology. — It  is  at  first  stimulant,  then 
mildly  sedative.  It  is  used  in  the  treatment  of  bruises, 
rheumatic  joints,  muscular  rheumatism,  &c.,  but  is 
little  better  than  liniment  of  soap  alone. 

Pilula  Saponis  Composita.  -  Contains  20  per  cent, 
of  opium. 

Opium,  1 ;  hard  soap,  3 ;  syrup  of  glucose,  1. 
Dose.  — 2  to  4  grains. 

Pharmacology. — It  is  a  convenient  preparation  for 
administering  opium  under  a  disguised  name. 

Pilula  Plumbi  cum  Opio. — Consists  of  lead  acetate  6; 
opium  1  ;  syrup  of  glucose  f . 
Dose. — 2  to  4  grains. 

Pharmacology. — A  powerful  constipating  pill ;  used  in 
severe  cases  of  diarrhoea. 

Pulvis  Opii  Compositus. — Contains  10  per  cent,  of 
opium.  The  remainder  consists  almost  solely  of  aromatic 
substances. 

Opium,  Ih;  black  pepper,  2;,  ginger,  5-;  caraway  fruit,  6; 
tragacanth,  7- 

The  variovTS  ingredients,  except  the  last,  can  be  detected  by  the 
smell. 

Dose. — 2  to  10  grains. 
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Pharmacology.— The  aromatic  substances  act  as  car- 
minatives and  comiteract  the  tendency  of  the  opium  to 
derange  digestion.  It  is  not  much  used,  but  it  may  be 
employed  in  the  treatment  of  diarrhoea  with  colic. 

Pulvis  Ipecacuanhae  Compositus.— Dover's  powder. 
Consists  of  ipecacuanha  root  1  ;  opium  1  ;  potassium 
sulphate  8. 

The  potassium  sulphate  acts  merely  as  a  diluent. 
Dose. — 5  to  15  grains. 

Pharmacologij , — It  has  mainly  the  action  of  opium 
modified  slightly  by  the  presence  of  ipecacuanha.  Thus 
it  is  less  constipating  than  opium,  and  is  also  a  more 
marked  diaphoretic.  It  is  largely  used  to  induce  slight 
sweating  after  a  chill,  and  is  also  useful  in  the  treatment 
of  diarrhoea  and  vomiting.  It  may  be  employed  to  pro- 
duce an  opium  action  in  other  conditions. 

Pilula  Ipecacuanhae  cum  Scilla. — Contains  about 
5  per  cent,  of  opium  and  of  ipecacuanha  root,  and 
about  17  per  cent,  of  squill  and  of  ammoniacum. 

Compound  powder  of  ipecacuanha,  3 ;  squill,  1 ;  am- 
moniacum, 1  ;  sja-up  of  glucose,  a  sufficient  quantity. 

Dose. — 4  to  8  grains. 

Pharmacology . — It  is  mainly  of  use  in  bronchial 
affections.  All  the  active  ingredients  influence  bron- 
chial secretion,  and  opium  allays  cough  and  irritation. 

Pulvis  Kino  Compositus.— Consists  of  kino  15; 
opium  1  ;  cmnamon  bark  4. 
Do.se. — 5  to  20  grains. 

Pharmacology.— li  is  employed  mainly  in  the  treat- 
ment of  diarrhoea.  Kino  is  a  moderately  powerful 
intestinal  astringent ;  cinnamon  bark  is  mildly  astringent, 
but  is  mainly  flavouring  and  carminative  ;  the  opium  acts 
as  a  sedative  and  aids  in  the  constipating  effect. 

Pulvis  Cretae  Aromaticus  cum  Opio. — Consists  of 
opium  1  ;  aromatic  powder  of  chalk  39. 
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Dose  —  10  to  40  grains. 

Pharmacology. — It  is  slightly  more  constipating  than 
aromatic  powder  of  chalk.  The  opium,  however,  acts 
mainly  as  a  sedative.  It  is  one  of  the  best  official  prepa- 
rations for  the  treatment  of  diarrhoea  in  children. 

Emplastrum  Opii. — Contains  10  per  cent,  of  opium. 

Opium,  1  ;  resin  plaster,  9. 

Pharmacology.— It  is  questionable  if  the  opium  has 
any  action.  It  has  been  employed  in  lumbago  and  allied 
conditions,  but  is  rarely  used. 

Suppositoria  Plumbi  Composita.— Each  suppository 
contains  1  grain  of  opium  and  3  grains  of  lead  acetate. 

Lead  acetate,  3  ;  opium,  1  ;  oil  of  theobroma,  12. 

Pharmacology. — Mainly  astringent  and  sedative  to  the 
lower  part  of  the  rectum ;  also  somewhat  sedative  to  the 
adjacent  pelvic  organs.  The  opium  is  absorbed  by  the 
rectal  mucous  membrane,  and  produces  a  mild  general 
effect.  The  suppositories  are  used  chiefly  in  the  treat- 
ment of  inflammation  and  irritable  conditions  of  the  lower 
part  of  the  rectum. 

Unguentum  Gallse  cum  Opio. — Contains  7|per  cent, 
of  opium  and  18i  per  cent,  of  powdered  galls. 

Opium,  1 ;  gall  ointment,  12^. 

Pharmacology. — An  astringent  and  sedative  ointment. 
It  is  used  mainly  in  the  treatment  of  external  piles ;  it 
may  also  be  used  for  fissure  of  the  anus. 


SALTS  OF  MORPHINE 

Morphine  itself  is  not  official,  but  three-  of  its  salts — the 
hydrochloride,  tartrate,  and  acetate— are  official.  These  diSer 
in  their  solubility  in  water,  but  their  pharmacological  action 
is  practically  the  same.  The  hydrochloride  is  somewhat  more 
powerful  than  the  acetate  or  tartrate,  because  it  contains 
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relatively  more  morphine  in  its  molecule  than  these,  but  the 
difference  is  small.  All  the  salts  have  the  same  dose  to  | 
grain)  ;  they  all  have  a  liquor  of  1  per  cent,  strength  and 
10  to  60  minim  dose  as  a  preparation.  Most  of  the  other 
preparations  are  made  from  the  hydrochloride,  but  the  hypo- 
dermic injection  is  made  from  the  tartrate,  because  the  hydro- 
chloride is  not  sufficiently  soluble  in  water.  The  commercial 
acetate  varies  in  solubility,  and  in  solution  is  somewhat 
unstable. 

Morphinee  Hydrochloridum.— '  The  hydrochloride, 
C,-H,,,N03,HC1,3H,0,  of  an  alkaloid  obtained  from  opium.' 

C^ar«c^ers.— Colourless  silky  crystals  or  micro-crystalline 
powder,  with  a  very  bitter  taste.  Soluble  in  24  parts  of 
water,  in  50  parts  of  alcohol,  and  in  8  parts  of  glycerin  ; 
insoluble  in  ether.    Its  solutions  are  neutral. 

A  solution  gives,  on  addition  of  a  dilute  solution  of  ferric  chloride 
(fi-eshly  prepared),  a  greenish-blue  coloration  (King's  blue).  If 
moistened  with  nitric  acid  the  salt  yields  an  orange-red  coloration, 
which  gradually  becomes  more  yellow.  Sulphuric  acid  dissolves  it 
without  coloration,  but  the  addition  of  a  small  quantity  of  sodium 
arsenate  causes  a  bluish-green  coloration,  or  a  small  quantity  of  bismuth 
oxynitrate  causes  a  bluish-brown  coloration. 

Dose. — i  to  ^  grain. 

Pharmacology. — Its-  action  and  uses  have  been  described 
(page  307).  It  is  the  salt  of  morphine  most  commonly 
employed,  and  it  is  to  be  preferred  to  opium  or  its  prepara- 
tions except  in  conditions  already  specified  (page  314).  It  is 
somewhat  more  rapid  in  its  action  than  opium,  and  is  less 
liable  to  produce  nausea  and  constipation. 

Liquor  Morphinae  Hydrochloridi. — A  dilute  alcoholic 
solution  containing  1  per  cent,  of  morphine  hydrochloride. 

Morphine  hydrochloride,  1  g. ;   diluted  hydrochloric  acid,  2  c.c.  ; 
alcohol  (90  per  cent.),  25  c.c. ;  distilled  water,  to  make  100  c.c. 

Dose. — 10  to  60  minims. 

Pharmacology. — It  is  a  convenient  solution  for  ad- 
ministering morphine  hydrochloride. 
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Suppositoria  Morphinae.— Each  suppository  contains 
I  grain  of  morphine  hydrochloride. 

Morphine  hydrochloride,  }  grain  ;  oil  of  theobroma,  15  grains. 

Pharmacology. —Th&j  have  a  mildly  sedative  action 
on  the  lower  part  of  the  rectum,  but  are  used  mainly  to 
obtain  the  general  action  of  morphine,  when  for  any 
reason  it  is  not  advisable  to  give  this  drug  by  the  mouth. 
The  morphine  hydrochloride  is  readily  absorbed  by  the 
rectal  mucous  membrane. 

Trochiscus  Morphinae. — Each  lozenge  contains  J^- 
grain  of  morphine  hydrochloride.    Tolu  basis. 

Pliarmacologij. — It  is  a  convenient  preparation  for  ad- 
ministering small  doses  of  morphine.  The  lozenges  are 
used  mainly  in  the  treatment  of  cough. 

Trochiscus  Morphinae  et  Ipecacuanhae.  —  Each 
lozenge  contains  Jjr  grain  of  morphine  hydrochloride  and 
j-'-.j  grain  of  powdered  ipecacuanha  root,    Tolu  basis. 

Fharmacology. — These  are  generally  more  efficacious 
in  the  treatment  of  bronchial  cough  than  the  simple 
morphine  lozenges  on  account  of  the  ipecacuanha  they 
contain  (see  page  840). 

Tinctura  Chloroformi  et  Morphinae  Composita. — 

Contains  in  10  minims — ^  minim  of  chloroform,  ^  minim 
of  dilute  hydrocyanic  acid,  j\  grain  of  morphine  hydro- 
chloride, 1  minim  tincture  of  Indian  hemp,  \  minim 
tincture  of  capsicum.  It  is  flavoured  with  oil  of  pepper- 
mint. 

Chloroform,  7*5  c.c. ;  morphine  hydrochloride.  1  g.  ;  diluted 
hydrocj-anic  acid,  5  c.c. ;  tincture  of  capsicmn, . 2-5  c.c;  tincture  of 
Indian  hemp,  10  c.c.  ;•  oil  of  peppermint,  0'15  c.c. ;  glycerin,  25  c.c. ; 
alcohol  (90  per  cent.),  to  make  100  c.c. 

The  tincture  appears  greenish  in  colom'  when  seen  by  transmitted 
light.  It  has  the  characteristic  smell  of  chloroform  and  oil  of 
peppermint. 


Dose. — 5  to  15  minims. 
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Pharmacology. — ^Its  action  is  mainly  that  of  morphine. 
The  other  ingredients  are  chiefly  sedative  and  carmina- 
tive. It  is  used  in  the  treatment  of  flatulence,  colic, 
diarrhoea,  and  bronchial  cough. 

Morphinae  Tartras— (Ci^H,,,NO;s),,C,H,;0„,3H20. 

Characters. — A  colourless  crystalline  powder,  with  a  very 
bitter  taste.  Soluble  in  11  parts  of  cold  water,  very  slightly 
soluble  in  alcohol. 

It  gives  the  reactions  of  morphine  previously  described,  but  the 
coloration  obtained  with  solution  of  ferric  chloride  is  not  so  distinct  as 
in  the  case  of  morphine  hydrochloride. 

Dose. — I  to  ^  grain. 

Pharmacology. — Practically  the  same  as  that  of  the  other 
official  salts  of  morphine.  It  contains  slightly  less  morphine 
than  equal  weights  of  the  hydrochloride  or  the  acetate. 

Liquor  Morphinae  Tartratis.  —  A  dilute  alcoholic 
liquor  containing  1  per  cent,  of  morphine  tartrate. 

Morphine  tartrate,  1  g. ;  alcohol  (90  per  cent.),  25  c.c. ;  distilled 
water,  to  make  100  c.c. 

Dose. — 10  to  60  minims. 

Pharmacology. — A  convenient  solution  for  administer- 
ing morphine  tartrate. 

Injectio  Morphinae  Hypodermica. — A  5  per  cent, 
aqueous  solution  of  morphine  tartrate. 

Morphine  tartrate,  5  g. ;  distilled  water,  recently  boiled  and 
cooled,  to  make  100  c.c. 

Dose,  hy  subcutaneous  injection. — 2  to  5  minims. 

Pharmacology.  —  It  is  used  when  a  rapid  effect  is 
required,  as  in  acute  pain  ;  and  in  other  conditions  when 
it  is  inadvisable  to  administer  morphine  by  the  mouth. 

Morphinae  Acetas— 0, JI^NO^C.HiO^.BH^O. 

'  The  carefully  dried  salt  obtained  by  neutralising  morphine  witli 
acetic  acid.' 

21 
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Characters. — A  colourless  crystalline  powder,  with  a  faint 
acetous  odour  and  a  very  bitter  taste.  Soluble  in  about  2^ 
parts  of  water,  and  in  about  100  parts  of  alcohol.  It  loses 
acetic  acid  when  exposed  to  the  air,  and  becomes  less  soluble 
in  water. 

It  gives  the  reactions  characteristic  of  morphine  (see  page  319).  Two 
grammes  treated  as  directed  by  the  Pharmacopoeia  should  yield 
1-42  grammes  of  residue  (morphine).  This  quantitative  test  is  important, 
because  the  salt  decomposes  on  exposure  to  air  and  then  yields  a  larger 
percentage  of  morphine. 

Dose. — 1  to  \  grain. 

Pharmacology. — Its  action  and  uses  are  the  same  as  those 
of  the  other  salts  of  morphine.  It  is  more  soluble  than  these, 
and  is  sometimes  used  in  strong  solution  as  a  hypodermic  in- 
jection when  large  doses  of  morphine  are  required. 

Liquor   Morphinas  Acetatis.  —  A  dilute  alcoholic 
solution  containing  1  per  cent,  of  morphine  acetate. 

Morphine  acetate,  1  g. ;  diluted  acetic  acid,  2  c.c. ;  alcohol  (90  per 
cent.),  25  c.c. ;  distilled  water,  to  make  100  c.c. 

Dose. — 10  to  60  minims. 

Pharmacology . — Its  action  and  uses  are  the  same  as 
those  of  the  other  morphine  liquors. 

CODEINE 

Codeina.— '  An  alkaloid,  C,-II,y(CH3)NO;j,H20,  obtained 
from  opium  or  from  morphine.' 

Characters. — Colourless  crystals,  having  a  slightly  bitter 
taste.  Soluble  in  80  parts  of  water,  in  2  parts  of  alcohol  or 
chloroform,  and  in  30  parts  of  ether  ;  also  soluble  in  about  80 
parts  of  Liquor  Ammonite.    Its  aqueous  solution  is  alkaline. 

Its  soltitions  do  not  give  the  characteristic  bluish  colour  with  dilute 
solution  of  ferric  chloride  obtained  with  morphine.  It  also  yields  a 
yellow  colour  only  when  treated  with  nitric  acid.  It  differs  from 
morphine  also  in  being  more  soluble  in  solution  of  ammonia  than  in 
solution  of  caustic  potash. 

When  dissolved  in  excess  of  sulphuric  acid  and  gently  warmed  it 
assumes  a  bluish-black  colour  on  the  addition  of  a  minute  quantity  of 
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ammonium  molybclate,  ferric  chloride,  or  potassium  ferricyanitle,  which 
is  changed  to  a  Ijright  scarlet,  turning  to  orange,  on  the  addition  of  a 
trace  of  nitric  acid. 

Dose. — I  to  2  grains. 

Pharmacology. — This  has  been  referred  to  (page  309).  It 
is  used  mainly  for  relieving  cough,  especially  of  phthisis,  and 
in  the  treatment  of  diabetes.  It  may  also  be  used  to  relieve 
irritation  of  various  lands.  It  is  less  liable  than  morphine 
to  constipate,  and  it  has  also  a  much  less  de^jressant  action  on 
the  respiratory  centre. 

Codeinse  Phosphas— Cj7H,,(CH3)NO„H3PO.„liH,0. 
Characters. — Colourless  crystals  with  a  slightly  bitter 
taste.    Soluble  in  4  parts  of  water,  slightly  soluble  in  alcohol. 

Its  aqueous  solutions  have  a  faintly  acid  reaction.  They  yield  a 
whitish  jjrecipitate  with  solution  of  potassium  hydroxide,  but  nob  with 
solution  of  ammonia. 

It  should  contain  no  chlorides,  sulphates,  or  morphine. 

Dose. — {  to  2  grains. 

Pharmacology. — -Similar  to  that  of  codeine.  Being  more 
soluble  in  water,  it  often  acts  more  quickly,  but  is  somewhat 
more  transient  in  its  action,  partly  on  account  of  its  greater 
solubility,  and  partly  because  it  only  contains  |  of  its  weight 
of  codeine.    It  is  used  for  the  same  purposes  as  codeine. 

Syrupus  Codeinae. — Contains  j  grain  of  codeine  phos- 
phate in  1  fluid  drachm  (nearly  0-5  per  cent.). 

Codeine  phosphate,  40  grs. ;   distilled  water,  }  fl.  oz. ;  syrup, 
19f  fl.  o'z.. 

Dose. — I  to  2  fluid  drachms. 

Pharrnacology. — It  is  a  pleasant  and  convenient  pre- 
paration for  administering  codeine  phosphate,  especially  in 
the  treatment  of  cough. 


APOMORPHINE  HYDROCHLOEIDE 

Apomorphinae  Hydrochloridum.  —  '  The  hydro- 
chloride, Cj,H,-N02,I-ICl,  of  an  alkaloid  obtained  by  heating 
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morphine  hydrochloride  or  codeine  hydrochloride  in  sealed 
tubes  with  hydrochloric  acid.' 

Characters. — Small  greyish-white  acicular  crystals,  with  a 
bitter  taste.  Soluble  in  50  parts  of  water,  somewhat  more 
soluble  in  alcohol.  The  salt  and  its  solutions  assume  a 
greenish  colour  on  exposure  to  light  and  air.  If  solutions  are 
boiled,  the  change  quickly  occurs.  The  Pharmacopoeia  says 
that  '  if  the  salt  impart  an  emerald-green  colour  to  100  parts 
of  water  after  shaking  the  mixture,  it  should  be  rejected.' 

Nitric  acid  gives  with  it  a  blood-red  coloration.  A  dilute  solution 
of  ferric  chloride  added  to  a  solution  gives  a  deep-red  colour.  A  solution 
of  sodium  bicarbonate  added  to  a  solution  of  the  salt  precipitates  the 
base,  which,  being  less  stable  than  the  salt,  becomes  greenish  on 
standing ;  the  addition  of  a  few  drops  of  an  alcoholic  iodine  solution 
quickly  changes  this  to  a  purer  green  colour,  and,  if  the  mixture  be  shaken 
with  ether,  the  etlier  is  coloured  purplish.  If  to  about  20  drops  of  a  1  per 
cent,  solution  4  drops  of  0"o  per  cent,  solution  of  potassium  dichromate 
are  added,  and  the  mixture  shaken  for  a  half  to  one  minute,  it  assumes  a 
dark-green  coloiir,  and  imparts  to  acetic  ether,  when  shaken  with  it,  a 
violet  colour  ;  if  to  this  5  drops  of  1  per  cent,  stannous  chloride  are 
added,  the  solution  becomes  green. 

Dose. — to  grain,  by  hypodermic  injection  ;  by  the 
mouth,  iV  to  \  grain. 

Pharmacology  (see  page  310).  In  small  doses  given  by 
the  mouth  it  is  a  useful  expectorant  in  acute  and  some 
chronic  cases  of  bronchitis,  and  is  especially  useful  for 
children.  It  is  given  hypodermically  as  an  emetic  in  the 
form  of  the  ofiicial  injection. 

Injectio  Apomorphinse  Hypodermica.  —  Contains 
1  per  cent,  of  apomorphine  hydrochloride. 

Apomorphine  hydrochloride,  01  g. ;  diluted  hydrochloric  acid, 
0-1  c.c. ;  distilled  water,  recently  boiled  and  cooled,  10  c.c. 

Dose,  hij  suhcutaneous  injection. — 5  to  10  minims. 

Pharmacology. — It  is  a  convenient  solution  for  ad- 
ministering apomorphine  hypodermically.  It  is  used  to 
induce  vomiting  in  cases  of  poisoning;  but  in  narcotic 
poisoning  its  action  is  often  delayed,  and  larger  doses  may 
be  required. 
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PUEINE  DEEIVATIVES 

The  only  officical  representative  of  this  group  is  caffeine. 
Caffeine  is  l,3,7-trimethyl-2,6-dioxypurin  or  1,3,7-trimetliyl-xantliine. 
 C(6)  CH,-N  CO 

 (8)  OC      C  N-CH3 

>C  I        II  ._\cH 


(3)N  C  N 


/  CH,-N  C  


(1)  (9) 

Purine  ring  Caffieiue 

Purine  itself  is  of  no  practical  importance,  hwt  its  derivatives — 
luic  acid,  the  xanthines,  and  hypoxanthines— are  both  of  physiological 
and  pathological  interest,  The  only  derivatives  of  therapeutical  im- 
portance, besides  caffeine,  are  theobromine  (3,7-dimethyl-2,6-dioxypurine, 
or  3,7-dimethyl-xanthine),  which  occurs  in  cocoa  (1  to  2  per  cent.), 
and  theophylline  (l,3-dimethyl-2,6-diox'ypurine  or  1,3-dimethyl-xanthine), 
which  occurs  along  with  caffeine  in  tea.  Theophylline  is  now  prepared 
synthetically,  and  used  as  a  substitute  for  caffeine. 


CAFFEINE. 

Caffeina  —  theine.  '  An  alkaloid,  CJIi^NjOjJIsO, 
usually  obtained  from  the  dried  leaves  of  Camellia  Thea,  Link, 
or  the  dried  seeds  of  Coffea  arabica,  Linn.' 

Tea  yields  2'5  to  4*0  per  cent.,  and  coffee  1  to  1-5  per  cent. 

Characters. — Colourless,  silky,  acicular  crystals,  with  a 
slightly  bitter  taste.  Soluble  in  80  parts  of  water,  in  40  parts 
of  alcohol,  and  in  7  parts  of  chloroform ;  very  slightly  soluble 
in  ether.    Its  solutions  are  neutral  to  litmus. 

Caffeine  may  be  volatilised  without  decomposition.  Its  solutions  do 
not  give  a  precipitate  with  Mayer's  reagent  (potassio-mercuric  iodide), 
and  the  precipitate  produced  by  tannic  acid  is  soluble  in  excess.  It  gives 
no  coloration  with  sulphiiric  or  nitric  acids ;  but  if  decomposed  by 
adding  a  crystal  of  potassium  chlorate  and  a  few  drops  of  hydrochloric 
acid  and  evaporated  to  dryness,  a  reddish  residue  remains,  which  becomes 
purple  when  moistened  with  ammonia  (murexide). 

Dose.— 1  to  5  grains. 

Pharmacology. — It  stimulates  the  central  nervous  system, 
the  kidneys,  and  muscular  tissue.    The  effect  it  produces 
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varies  in  different  individuals— a  result  due,  in  part,  to  tea 
and  coffee  being  used  as  beverages  to  a  varying  extent. 

After  2  or  3  grains,  fatigue  and  drowsiness  usually  dis- 
appear, and  there  is  an  increased  capacity  for  mental  exertion, 
the  pulse  is  commonly  accelerated^  and  diuresis  follows'. 
After  larger  doses,  there  is  usually  headache,  restlessness,  and 
sleeplessness,  often  palpitation,  and  sometimes  precordial 
anxiety,  tremors,  and  other  serious  symptoms.  After  still 
larger  doses,  nausea  and  vomiting,  excitement  and  mild  deh- 
rmm,  and,  later,  sj^mptoms  of  collapse  with  irregular  pulse 
may  occur.    Eecovery  follows. 

Besides  the  higher  centres  of  the  brain,  the  medullary 
centres  are  also  stimulated.  Eespiration  is  quickened  and 
deepened,  and  the  blood-vessels  are  contracted.  The  contrac- 
tion of  the  blood-vessels,  however,  is  due  in  part  to  a  direct 
action  on  their  walls.  The  heart  is  stimulated,  owing  mainly 
to  a  direct  action  on  the  cardiac  muscle,  and  the  blood-pres- 
sure is  raised.  As  a  result  of  the  increased  blood-pressure  and 
a  stimulant  action  on  the  renal  cells,  the  quantity  of  urine 
secreted  is  increased.  Caffeine  also  stimulates  voluntary  muscle. 

It  is  absorbed  as  such,  but  is  partly  de-methylised  during 
its  passage  through  the  body,  and  is  excreted  in  the  urine 
as  dimethyl-xanthine,  mono-methyl-xanthine,  and  xanthine 
(most  of  which  is  probably  converted  into  urea).  Only  a 
small  portion  is  excreted  unchanged. 

It  is  used  as  a  stimulant  in  heart  disease,  and  as  a  diuretic 
in  cardiac  dropsy.  It  sometimes  relieves  attacks  of  migraine, 
and  is  a  useful  stimulant  in  narcotic  poisoning  (opium, 
alcohol).  (In  the  form  of  tea  and  coffee  it  is  commonly  em- 
ployed to  remove  nervous  exhaustion.) 

Caffeinae  Citras. — '  An  unstable  compound, 
C,,H|qN402,C,;II^O-,  prepared  from  caffeine  and  citric  acid.' 

Characters. — A  white  powder,  with  an'  acid  and  faintly 
bitter  taste.  Soluble  in  3  parts  of  water.  The  further  addi- 
tion of  more  water  dissociates  the  salt,  and  caffeine  is  precipi- 
tated. It  re-dissolves  when  sufficient  water  is  added  to  make 
a  1  in  32  solution  of  the  dissociated  salt. 
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Dose.—  I  to  10  grains. 

Pharmacology.— Omng  to  its  dissociation  its  action  is 
that  of  citric  acid  (which  is  negligible)  and  of  caffeine.  It 
contains  half  its  weight  of  caffeine,  and  consequently  its  dose 
is  twice  as  great  as  that  of  the  alkaloid.  It  may  be  used  for 
the  same  purposes. 

Caffeinae  Citras  Effervescens.— An  effervescing  pre- 
paration containing  4  per  cent,  of  caffeine  citrate. 

Caffeine  citrate,  4;  tartaric  acid,  27;  citric  acid,  18;  sodium 
bicarbonate,  51  ;  sugar,  14. 

Dose.—QO  to  120  grains. 

Pharmacology.— It  is  merely  a  pleasant  .method  of 
administering  caffeine.  The  sodium  tartrate  and  citrate 
formed  have  a  slight  diuretic  action. 

Theobromine  is  a  somewhat  more  powerful  diuretic  than  caffeine,  but 
it  has  practically  no  influence  on  the  circulation  or  central  nervous 
system. 

Theophylline  has  a  similar  action. 

DKUGS  CONTAINING  ALKALOIDS  OF  UNKNOWN 

CONSTITUTION 

Some  of  the  alkaloids  considered  under  this  head  have  been 
stated  to  belong  to  the  pyridine  or  quinoline  groups,  but  the 
evidence  is  as  yet  unsatisfactory,  and  they  are  consequently 
left  unclassified.  Of  the  constitution  of  some  of  the  alkaloids 
we  know  practically  nothing. 

The  group  -  includes  the  alkaloids  of  aconite  root,  of 
stavesacre  seeds,  of  gelsemium  root,  of  lobelia,  of  Calabar 
bean,  of  ipecacuanha  root,  of  colchicum  corm  and  seeds,  of 
pomegranate  bark,  of  cusparia  bark,  of  broom,  of  pareira  root, 
of  serpentary  root,  and  veratrine. 

ACONITE 

The  dried  root  and  its  active  principle,  aconitine,  are 
official. 
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Aconitine,  a  crystalline  alkaloid,  is  easily  hydrolysed  (by  boiling  with 
water)  into  acetic  acid,  benzoic  acid,  and  aconine. 

C3,H,,N0ii  +  2H,0  =  CH3-C00H  +  C„H,-COOH  +  C,,H,iNO,, 

iicoiiitine  acetic  acid  benzoic  acid  aconine 

It  is  therefore  acetyl-benzoyl-aconine.  It  contains  four  methoxyl 
(CH3O)  groups,  and  has  been  stated  to  be  a  quinoline  derivative.  Its 
formiila  miglit  be  written  : 

.0-C.,H„0 
C„H,,(0CH3),N0/  - 

\0-CO-C,H, 

Other  varieties  of  aconite  contain  alkaloids  (pseudaconitine,  japaconi- 
tine,  &c.)  as  active  ingredients,  which  are  closely  similar  to,  but  not 
identical  with,  aconitine. 

Pharmacological  Action  of  Aeonitiiie.'— It  first  stimulates, 
then  depresses,  sensory  nerve-endings ;  it  stimulates  and 
afterwards  depresses  the  medullary  centres ;  after  somewhat 
larger  doses  it  exerts  a  depressant  action  on  the  cardiac 
muscle. 

A  2  per  cent,  ointment  when  rubbed  into  the  skin  produces 
local  tingling  and  diminished  tactile  sensation,  which  lasts 
some  hours.  A  weak  solution  (a  drop  of  1  in  1,000)  appUed 
to  the  tip  of  the  tongue  also  produces  persistent  tingling. 

When  taken  by  the  mouth  in  solution,  small  doses  (-g-i-^j-grain) 
have  a  slightly  bitter  taste,  and  cause  warmth  and  shght 
tingling  of  the  buccal  and  pharyngeal  mucous  membranes, 
followed  by  slight  warmth  in  the  epigastrium  and  slowing  of 
the  pulse.  After  larger  doses  (y^jy  to  -j^  grain)  there  is 
marked  tingling  in  the  mouth,  throat,  and  stomach,  followed 
by  tingling  all  over  the  body,  nausea  and  vomiting,  more  or 
less  marked  dyspnoea,  and  a  slow,  later  weak  irregular  pulse. 
The  skin  is  pale,  cold,  and  moist,  and  the  pupil  is  frequently 
dilated.  Much  larger  doses  are  lethal.  The  symptoms  of 
collapse  are  more  marked,  but  consciousness  is  usually  re- 
tained until  near  the  end.  The  tingling  sensation  disappears, 
the  heart  and  respiration  become  weak  and  irregular,  and 
convulsions  frequently  precede  death,  which  occurs  from 
respiratory  failure.  After  very  large  doses  death  quickly 
results,  and  probably  arises,  in  the  main,  from  paralysis  of 
the  heart. 
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After  therapeutic  doses  the  main  action  is  upon  the  medul- 
lary centres.  These  are  primarily  stimulated,  and  there  is 
consequently  quickening  of  the  respiration  and  slowing  of  the 
heart.  This  latter  action  largely  masks  the  effect  on  the 
vaso-motor  centre.  It  is  questiona.ble  if  therapeutic  doses 
exert  a  distinct  action  on  the  cardiac  muscle  itself. 

Aconitine  is  not  absorbed  under  ordinary  circumstances 
from  the  skin,  but  it  is  quickly  absorbed  from  the  alimentary 
canal,  and  is  excreted  mainly  in  the  urine. 

Benz-aconine  and  aconine,  which  are  decomposition  prodiicts  of 
aconitine  and  are  also  found  in  aconite  root,  are  of  no  practical 
importance. 

Aconiti  Radix. — '  The  root  of  Aconitum  Napellus,  Linn. 
collected  in  the  autumn  from  plants  cultivated  in  Britain,  and 
dried.' 

Characters. — ^More  or  less  conical  in  shape,  dark  brown 
in  colour,  with  a  somewhat  smooth  surface,  but  marked  by 
the  remains  of  broken 
rootlets  or  the  whitish 
scars  left  by  them  ;  from 
2  to  4  inches  in  length 
and  '\  to  \  inch  in  dia- 
meter at  the  upper  extre- 
mity. The  crown  termi- 
nates in  an  undeveloped 
bud.  The  fracture  is 
short,  and  the  section 
shows  a  white  starchy 
interior,  which  is  seen  to 
consist  of  a  thick  cortex, 
and  a  stellate  pith  show- 
ing in  the  upper  portions 
five  to  seven  projecting 
angles.  It  has  no  distinc- 
tive odour,  but,  on  chewing,  produces  persistent  tingling  and 
numbness  in  the  mouth. 

Old  roots  are  more  or  less  wrinkled,  show  the  remains  of  the  stem  at 
the  crown,  and  often  show  cavities  on  section.    They  are  not  official. 


Fm.  21. 

Aconite  root,  showing  old  and  new  root. 
The  sections  show  the  stellate  pith. 
Natural  size. 
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Chief  Constituents.— Aconitine  (about  0-03  per  cent,), 
benzaconine,  aconine.  Total  alkaloid,  about  0-07  per  cent. 
The  alkaloids  are  probably  combined  with  aconitic  acid. 

The  amount  of  alkaloid  in  aconite  root  undoubtedly  varies  at  different 
times  of  the  year  and  in  plants  grown  in  different  localities.  Hence  the 
Pharmacopceia  specifies  that  the  root  shall  be  collected  in  autumn  from 
plants  cultivated  in  Britain.  It  is  the  newly  formed  (daughter)  root 
which  is  official,  since  it  must  show  an  undeveloped  bud  at  the  crown. 
This  is  believed  to  be  the  richest  in  aconitine.  The  attempt  is  thus  made 
to  obtain  some  degree  of  uniformity  in  the  drug. 

Linimentum  Aconiti. — Contains  the  active  principles 
of  2  ounces  of  aconite  root  and  a  little  camphor  in  3  fluid 
ounces. 

Aconite  root,  2  oz. ;  camphor,  oz. ;  alcohol  (90  per  cent.),  to 
make  3  fl.  oz. 

Pharmacology. — When  pamted  on  the  skin  it  produces 
tingling,  followed  by  more  or  less  numbness.  It  is  used 
to  paint  over  superficial  neuralgias ;  it  may  also  be  em- 
ployed, combined  with  other  liniments,  to  relieve  the  pain 
of  chronic  rheumatism  and  similar  conditions. 

Tinctura  Aconiti. — Contains  the  active  principles  of 

1  ounce  of  aconite  root  in  20  fluid  ounces. 

Dose. — 5  to  15  minims  ;  if  very  frequently  repeated, 

2  to  5  minims. 

Pharmacology. — Its  action  is  that  of  the  aconitine  it 
contains.  It  is  the  preparation  usually  given  when  the 
action  of  aconite  is  required;  aconitine  is  rarely  adminis- 
tered internally.  It  is  sometimes  beneficial  in  neuralgia. 
It  is  given  by  some  physicians  in  the  early  stages  of 
some  acute  inflammatory  diseases,  in  erysipelas,  pneu- 
monia, tonsillitis,  &c.,  but  it  requires  to  be  used  with  care 
and  discrimination.  In  the  febrile  affections  of  young 
children,  especially  those  of  a  nondescript  character,  it  is 
of  greater  value.  Half  to  1  minim  given  every  hour  for 
a  short  time  will  often  reduce  the  fever  and  improve  the 
other  symptoms. 
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Aconitina. — ^'An  talkaloid  obtained  from  aconite  root, 
and  having  the  formula  C^aHi^^NO,.^.' 

The  formula  generally  accepted  is  that  previously  given— C-i^H^-NOn. 

Characters. — Small,  colourless  crystals.  Very  slightly 
soluble  in  water,  readily  soluble  in  chloroform,  soluble  in 
about  40  parts  of  alcohol  or  ether. 

Melting  point,  19G"  to  197°C.  (it  appears  to  vary  with  the  rate  of 
heating;  the  Pharmacopoeia  gives  189°  to  190°0.).  An  alcoholic  solution 
of  the  allcaloicl  is  dextro-rotatory.  If  an  aqueous  solution  is  faintly 
acidulated  with  acetic  acid,  and  a  few  drops  of  solution  of  potassium  per- 
manganate added,  a  red  crystalline  precipitate  is  deposited.  Aconitine 
forms  crj'stalline  salts. 

Pharmacology. — See  page  328.  It  is  rarely  given  inter- 
nally. 

Unguentum   Aconitinae. — Contains  2  per  cent,  of 
aconitine, 

Aconitine,  1 ;  oleic  acid,  8  ;  lard,  41. 

Pharmacology. — See  page  328.    It  is  mainly  employed 
in  the  treatment  of  superficial  neuralgias. 

VEEATEINE 

This  alkaloid  closely  resembles  aconitine  in  some  of  its 
actions  and  is  therefore  best  considered  here. 

Yeratrina.— '  An  alkaloid,  or  mixture  of  alkaloids, 
prepared  from  cevadilla,  the  dried  ripe  seeds  of  Schoenocaulon 
officinale,  A.  Gray.' 

A  process  by  which  it  may  be  obtained  is  given  in  the  Pharmacopoeia. 

Characters. —A.  white  or  light-grey  amorphous  powder, 
with  an  intensely  acrid  taste.  Almost  insoluble  in  water  ; 
soluble  in  3  parts  of  alcohol  or  of  chloroform,  in  6  parts  of 
ether,  and  in  about  80  parts  of  olive  oil.  It  dissolves  readily 
in  dilute  acids  with  the  exception  of  traces  of  resinous  matter 
which  are  often  present. 

Dissolved  in  hydrochloric  acid  and  heated  on  a  water-bath  for  ten  to 
fifteen  minutes,  it  gives  a  cherry-red  colour  which  is  permanent  for  some 
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days.  With  sulphuric  acid  it  gives  an  intense  yellow  colour  which 
passes  through  orange  and  blood-red  to  a  cherry-red.  It  yields  with 
nitric  acid  a  yellow  solution.    See  page  265. 

Constituents. — The  official  veratrine  is  a  mixture  of  alka- 
loids. It  consists  of  Veratrine  (Cevadine),  Veratridine, 
Cevadilline,  Sabadine,  Sabadinine. 

The  nomenclature  of  the  alkaloids  has  imfortunately  been  confused. 

Pure  Veratrine,  the  cevadine  of  Wright,  is  a  crystalline  substance 
which  is  decomposed,  by  treatment  with  alcoholic  potash,  into  a  base, 
cevine,  and  an  acid,  angelic  acid,  which  is  transformed  by  a  secondary 
reaction  into  methyl-crotonic  (tiglic)  acid — 

OsaHi.NO,,  +  H,0  =  CjH,0,  +  C,,H,,NO„. 

veratrine  niethyl-crotoiiic  oevino 

aciil 

Veratridine,  Ca-Hj^NOii,  the  veratrine  of  Couerbe  and  of  Wright,  is 
an  amorphous  base,  but  forms  crj'stalline  salts.  It  gives  on  hydrolj^sis 
verine  (homologous,  possibly  identical,  with  ceA'inc)  and  dimethyl-proto- 
catechuic  acid. 

Cevadilline  is  amorphous.    Sahadine  and  Sabadinine  are  crystalline. 

PJiarmacology. — Its  action  on  man  closely  resembles  that 
of  aconitine,  but  it  is  much  less  toxic.  If  rubbed  into  the 
sl<in  in  the  form  of  an  ointment  it  produces  tingling  and 
slight  numbness.  It  is  very  irritating  to  mucous  membranes, 
a  minute  quantity  if  sniffed  causing  violent  sneezing;  and 
has  a  persistently  bitter  and  intensely  acrid  taste. 

After  absorption.it  produces  at  first  stimulation  and  then 
depression  of  the  medullary  centres,  but  is  less  powerful  than 
aconitine.  It  appears,  however,  to  be  less  readily  absorbed 
than  aconitine,  and,  after  large  doses,  produces  more  marked 
gastro-intestinal  irritation.  It  also  affects  the  cardiac  muscle 
to  a  greater  extent.  It  is  excreted  slowly,  mainly  in  the 
urine. 

It  has  a  curious  effect  on  frogs,  producing  prolonged  con- 
tracture of  the  muscles.  This  effect  has  not  been  observed  in 
man  and  it  is  not  evident  in  other  mammals. 

Veratrine  is  used  only  in  the  form  of  an  ointment. 

Unguentum   Veratrinae. — Contains  2  per  cent,  of 
veratrine. 

Veratrine,  1  ;  oleic  acid,  4  ;  lard,  45. 
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Pharmacology. — Its  action  is  the  same  as,  but  less 
powerful  than,  that  of  aconitiue  ointment.  It  is  used  for 
the  same  purpose. 

STAVESAGRE  SEEDS 

The  dried  ripe  seeds  contain  several  alkaloids,  the  most 
important  of  which  is  delphinine.  This  alkaloid  has  a  similar 
action  to  aconitine,  but  is  much  less  powerful. 

Staphisagriae  Semina. — Stavesacre  seeds.  '  The  dried 
ripe  seeds  of  Delphinium  Staphisagria,  Linn.' 

Characters. — Irregularly  triangular  or  somewhat  quad- 
rangular in   shape,    blackish-brown    (when   fresh)  or  dull 
greyish-brown  in  colour,  markedly  wrinkled  and  pitted.  On 
section  they  show  a  wdiitish,  oily  inte- 
rior.    They  have  no  distinctive  odour, 
but  have  a  bitter,  acrid  taste. 

Fig  ^'^ 

Chief    Constituents.  —  Delphinine  „ 

.  .  „  stavesacre   seeds ;  also 

(C^iHjgNO^)  ;      delphisme     (CyjHiyNO^)  ;        section  of  seed  showing 

delphinoidine   (G,,H,,N20,  ?)  ;   staphis-  tuill'^sTi'^''™' 
agroine    (C^oH4„N207).     Total  alkaloid 

about  1  per  cent.  The  seeds  contain  about  30  per  cent,  of  a 
fixed  oil. 

Pharmacology. — Its  action  is  somewhat  similar  to,  but 
weaker  than,  that  of  aconite  root.  The  seeds  are  used  only  in 
the  form  of  the  official  ointment. 

Unguentum  Staphisagriae. — Contains  2   of  seeds 

in 

Stavesacre  seeds,  2 ;  benzoated  lard,  8i ;  yellow^  beeswax,  1. 
After  digesting  the  seeds  in  the  lard,  the  mixtiu-e  is  strained  through 
calico. 

Pharmacology. — It  is  used  only  as  a  parasiticide  in 
the  treatment  of  pediouli  on  the  skin.  It  has  been  stated 
that  the  fixed  oil  is  the  active  parasitic  principle,  but  this 
is  probably  incorrect.  The  ointment  contains  the  alkaloids 
both  in  solution  in  the  lard  and  in  the  suspended  fine 
particles  of  the  seeds  which  are  present.  It  is  not  much 
used  and  is  an  unnecessary  preparation. 
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GELSEMIUM  BOOT 

Gelsemium  root  contains  two  alkaloids,  gelsemine  and 
gelseminine,  which  have  unfortunately  been  confused. 

Gelsemine,  C,,H,,N,0.,  or  C,,H,8N,0.j,  is  a  crystalline  substance 
without  any  distinct  action  on  mammals. 

Gelseminine,  C_,oH|-N.jOii?,  is  an  amorphous  substance,  and  forms 
amorphous  salts.  It  is  doubtful  if  it  has  been  obtained  pure.  It  is 
pharmacologically  active,  and  produces  symptoms  resembhng  those 
obtained  from  coniine. 

Gelsemii  Radix.—'  The  dried  rhizome  and  roots  of 
Gelsemium  nitidum,  Michaicx.' 

Characters. — The  commercial  drug  consists  usually  of 
the  rhizome  and  larger  roots  cut  into  lengths  of  about  6  inches. 


Vio.  23. 

Gelsemium  root.    Natural  size. 


The  rhizome  occurs  in  nearly  cylindrical  pieces,  i  to  |  inch  in 
thickness,  purplish-brown  in  colour  or  marked  with  a  network 
of  purplish  lines,  often  much  fissured,  and  sometimes  Math 
small  roots  and  aerial  stems  attached.  The  root  is  generally 
thinner,  sHghtly  tortuous,  yellowish-brown  in  colour,  and 
finely  wrinkled.  The  fracture  of  both  is  splintery ;  the 
transverse  section  shows  a  thin  cortex  and  a  distinctly  radiate 
yellowish  wood.  The  odour  is  slightly  aromatic,  the  taste 
bitter. 

The  rhizome  on  fracture  shows  silky  fibres  in  the  bast. 

Chief  Constituents. — Gelseminine,  an  amorphous  alkaloid ; 
gelsemine,  a  crystalline  alkaloid. 
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/3-inethyl-iESCuletin  occurs,  but  is  only  of  interest  because  it  gives  a 
bluish-green  fluorescence  wlien  dissolved  in  weak  alkaline  solutions. 

Pharmacology. — Its  action  is  almost  solely  that  of  the 
gelseminine  it  contains.  Gelseminine  when  administered  to 
animals  produces  gradually  increasing  muscular  weakness 
accompanied  by  tremors,  which,  at  first,  occur  only  on 
movement ;  by  marked  dyspnoea,  and  dilatation  of  the  pupil. 
Death  occurs  from  failure  of  the  respiration  and  is  usually 
preceded  by  weak  asphyxial  convulsions. 

Large  doses  of  a  gelsemium  preparation  have  produced  in 
man  gastric  discomfort,  giddiness,  muscular  weakness,  dilata- 
tion of  the  pupils,  double  vision,  and  dyspnoea.  Conscious- 
ness was  retained. 

Applied  to  the  eye,  solutions  of  gelseminine  cause  irritation 
followed  by  dilatation  of  the  pupil,  which  commences  in  about 
twenty  minutes,  reaches  its  maximum  in  six  to  seven  hours, 
and  lasts  about  two  days.  It  has  been  employed  for  this 
purpose,  but  its  use  has  been  abandoned. 

Tinctura  Gelsemii. — Contains  the  active  principles 
of  1  ounce  of  drug  in  10  fluid  ounces. 
Dose. — 5  to  15  minims. 

Pharmacology. -^Modemte  doses  produce  double  vision 
in  some  individuals,  and  somewhat  larger  doses  cause 
muscular  weakness. 

It  has  been  employed  in  a  number  of  diseases,  but  now 
its  use  is  almost  confined  to  the  treatment  of  neuralgia. 
It  is  often  beneficial,  but  it  often  fails.  It  is  sometimes 
useful  in  migraine. 

LOBELIA 

Lobelia— Indian  tobacco.  '  The  dried  flowering  herb  of 
Lobelia  inflata.  Linn.' 

Characters.— The  herb  is  often  very  much  broken.  The 
most  characteristic  features  are  the  appearance  of  the  stem 
and  the  inflated  capsules.  The  stem  in  its  lower  portions  is 
quadrangular  and  channelled  and  often  purplish  ;  above,  it  is 
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hairy  and  winged.  It  is  marked  by  the  remains  or  the  scars 
of  alternate  leaves.    The  capsules  are  two-celled  and  when 

mature  contain  minute  brown  reticulated 
seeds.  The  odour,  is  somewhat  irritating ; 
the  taste,  after  chewing,  acrid  and  burn- 


ing. 


Pig.  24. 

Lobelia.  Upper  por- 
tion of  the  dried 
herb,  showing  cap- 
sules,   h  linear. 


The  leaves  are  from  1  to  3  inches  in  length, 
ovate,  irregularly  toothed,  and  hairy. 

Chief  Constituents.  —  Lobeline  ;  a 
small  quantity  of  a  volatile  oil. 

Lobeline,  Cij.Ho.,NOo,  is  a  yellow  viscid  liquid 
which  forms  crystalline  salts.  It  is  probably  a 
pyridine  derivative. 

Lobelia  also  contains  a  crystalline  neutral 
substance,  inflatin,  which  is  pharmacologically 
inactive,  and  an  acid,  lobelic  acid. 

Phannacologtj. — The  action  of  lobeline 
closely  resembles  that  of  nicotine.  The 
most  evident  symptoms  produced  by  it 
are  vomiting  and  dyspnoea.  The  respira- 
tory centre  is  first  stimulated,  then  de- 
pressed. The  heart  is  first  slowed,  then 
quickened. 

When  the  crude  drug  is  swallowed 
in  large  doses,  vomiting  may  be  the 
only  symptom  produced,  but  frequently 
there  is  abdominal  pain,  diarrhoea, 
difficult  respiration,  a  weak  pulse, 
marked  depression,  and,  later,  uncon- 
sciousness. Convulsions  usually  precede 
death. 

Its  uses  are  few.  It  has  been  given 
in  a  number  of  conditions  without  much 
benefit.  In  bronchial  asthma  it  is  said 
to  be  useful  sometimes,  if  pushed.  It  is 
usually  administered  in  the  form  of  the 
official  tincture. 
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Tinctura  Lobelias  iEtherea. — Contains  the  active 
principle  of  1  ounce  of  crude  drug  in  5  fluid  ounces  of 
spirit  of  ether. 

Dose. — 5  to  15  minims. 

CALABAE  BEAN 

Physostigmatis  Semina — Calabar  Bean.  '  The  ripe  • 
seeds  of  Physostigma  venenosum,  Balfour.'' 

Characters. — Large  reddish-brown  or  chocolate-brown, 
hard,  oblong-reniform  seeds,  about  1  inch  long,  |  inch  broad, 
and  |-  inch  thick,  with  a  dark  broad  groove,  in  the  centre  of 


Fig.  25. 

Calabar  Bean ;  showing  various  surfaces  and  appearance  of 
longitudinal  section.    Natural  size. 


which  is  a  fine  furrow,  running  along  the  convex  margin  and 
round  one  end  of  the  seed.  On  section  the  testa  is  seen  to 
contain  two  large  white  cotyledons  which,  owing  to  shrinkage 
during  drying,  enclose  between  them  a  large  lenticular  cavity. 
On  this  account  the  seeds  float  when  placed  in  water.  The 
seeds  have  no  characteristic  taste  or  odour. 

Active  Principles. —Physostigmine,  sometimes  called 
eserine  (0-1  to  0-25  per  cent.).  Iso-physostigmine. 

Physostigmine,  Cj^H^iN^O,,  is  crystalline,  hxxt  is  unstable  in  solution. 
Very  little  is  known  of  its  constitution.  Iso-physostigmine  is  an  iso- 
meride,  and  differs  in  being  less  soluble  in  ether  and  in  a  few  other  points. 
It  has  a  similar  pharmacological  action  to  physostigmine  (see  page  340). 
An  alkaloid,  calabarine,  antagonistic  in  pharmacological  action  to  physo- 
stigmine, was  believed  to  be  present,  but  it  has  not  been  found  by  recent 
workers. 
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Pharmacology . — Its  action  is  that  of  the  phj^sostigmine 
it  contains  (see  below).  The  quantity  of  this  is  somewhat 
variable,  some  samples  containing  practically  none.  The 
beans  were  used  as  '  ordeal  beans  '  in  West  Africa,  to  judge 
the  guilt  or  innocence  of  victims. 

Extractum  Physostigmatis. — An  alcoholic  extract. 

An  alcoholic  extraction  evaporated  to  a  very  soft  consistence  and 
mixed  with  three  times  its  weight  of  milk  sugar. 

Dose — ^  to  1  grain. 

Pharmacology . — Its  action  depends  on  the  physostig- 
mine  it  contains,  which  is  a  variable  quantity.  It  is  an 
unnecessary  preparation. 

Physostigminae  Sulphas — eserine  sulphate.  *  The 
sulphate  (C,gH2,N302)2,H2S04,a:;H20,  of  an  alkaloid  obtained 
from  Calabar  bean.' 

The  water  of  crystallisation  indicated  in  the  pharmacopoeial  formula 
is  probably  hygi-oscopic  water. 

Characters. — Small  colourless  or  slightly  yellowish  deli- 
quescent crystals  or  micro-crystalline  powder,  without  odour 
but  with  a  bitter  taste.  Soluble  in  less  than  its  weight  of 
water  or  of  alcohol.  Its  solutions  are  neutral.  Both  the 
crystals  and  the  solutions  become  red  on  exposure  to  air  and. 
light. 

The  colour  change  occurs  rapidly  if  the  solutions  are  made  alkalme. 
If  solution  of  ammonia  is  added  to  the  salt  and  the  mixture  evaporated 
to  dryness  on  a  water-bath,  a  bluish  residue  is  left  which  dissolves  in 
alcohol  with  the  formation  of  a  blue  colour.  The  addition  of  excess  of 
acetic  acid  changes  this  to  a  fluorescent  dichroic  solution  which  is  red  by 
reflected  and  violet  by  transmitted  light.  A  drop  of  sulphuric  acid  added 
to  the  bluish  residue  mentioned  above  produces  a  greenish  colom-  which, 
on  the  addition  of  alcohol,  becomes  reddish,  and  agam  greenish  after  the 
evaporation  of  the  alcohol.  The  contraction  of  the  pupil  observed  after 
the  application  of  a  dilute  aqueous  solution  is  the  best  confirmatory  test. 

Dose. — to  yV  grain. 

Pharmacology. — The  action  of  physostigmine  is  somewhat 
similar  to  that  of  pilocarpine.  It  stimulates  secretory  glands 
and  causes  contraction  of  unstriped  muscle  ;  but  it  differs  from 
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pilocarpine  in  its  action  on  the  central  nervous  system  and 
the  vascular  system,  and  in  being  much  more  powerfully 
antagonistic  to  atropine. 

Taken  in  toxic  doses  it  produces  distressing  vomiting  fol- 
lowed by  excessive  muscular  weakness,  diarrhoea,  salivation, 
and  perspiration,  usually  contracted  pupils,  dyspnoea,  &c. 
Death  occurs  from  failure  of  respiration. 

The  muscular  weakness  or  paralysis  is  the  most  noticeable 
feature  of  physostigmine  poisoning.  It  is  due  to  a  depressant 
action  on  the  brain  and  spinal  cord.  The  vomiting  and  diar- 
rhoea are  due  mainly  to  a  stimulant  action  on  the  unstriped 
muscle  of  the  stomach  and  bowel,  the  perspiration  and  sali- 
vation to  an  action  on  the  secretory  glands.  Physostigmine 
produces  less  secretion  than  pilocarpine,  mainly  because  it 
causes  contraction  of  blood-vessels  and  thus  diminishes  the 
blood  supply.  Its  action  on  the  heart  is  somewhat  similar  to 
that  of  pilocarpine. 

Physostigmine  sulphate  is  used  almost  solely  to  apply  to 
the  eye.  If  a  drop  of  a  1  per  cent,  solution  is  applied  to  the 
eye  the  pupil  begins  to  contract  in  10  to  15  minutes,  it  reaches 
its  maximal  contraction  in  80  to  45  minutes,  and,  after  re- 
maining stationary  for  a  few  hours,  the  effect  gradually 
passes  away  and  the  eye  is  practically  normal  after  12  hours. 
Accommodation  is  usually  affected.  There  is,  first,  approxi- 
mation of  the  '  near  point,'  and,  later,  more  or  less  spasm  of 
accommodation  which  is  usually  painful.  This  effect  begins 
later  and  passes  away  much  earlier  than  the  contraction  of  the 
pupil  (myosis).  Owing  to  the  myosis  the  intra-ocular  tension 
is  diminished. 

Physostigmine  solutions  (0-5  per  cent,  of  sulphate)  are 
employed  in  the  treatment  of  glaucoma ;  a  drop  is  placed  in 
the  eye  every  3  or  4  hours.  They  have  been  employed  for 
other  ophthalmic  conditions  (corneal  ulcers,  alternately  with 
atropine  solutions  to  break  down  adhesions  of  the  iris),  but 
are  of  questionable  value. 


Lamellae  Physostigminae.— Each  contains  grain 
of  physostigmine  sulphate  and  weighs  grain. 
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Fharmacology. — The  discs  are  merely  a  convenient 
method  of  applying  physostigmine  to  the  eye  in  the  treat- 
ment of  glaucoma. 

Antagonism  of  Atropme  and'  Physostigmine. — These 
two  alkaloids  are  mutually  antagonistic  to  a  much  greater 
degree  than  are  atropine  and  pilocarpine.  If  dilute  solutions 
are  alternately  applied  to  the  eye,  contraction  and  dilatation 
of  the  pupil  can  be  alternately  produced.  Or,  if  the  solutions 
are  injected  into  a  salivary  gland,  secretion  and  cessation  of 
secretion  can  be  alternately  obtained.  The  two  alkaloids, 
however,  are  not  mutually  antagonistic  on  all  organs  and 
tissues.  The  explanations  which  have  been  suggested  cannot 
be  entered  into  here. 

Iso-physostigmine  has  an  action  similar  to,  but  in  mammals  somewhat 
more  powerful  than,  physostigmine.  Thus  a  0"1  per  cent,  solution 
dropped  into  the  eye  causes  contraction  of  the  pujjil  more  quickly  and 
completely  and  the  action  lasts  longer  than  after  the  application  of  a 
similar  strength  of  physostigmine.  It  is  also  said  to  have  a  more 
powerful  action  on  the  intestine  than  physostigmine. 

IPECACUANHA 

Ipecacuanha  root  contains  three  alkaloids,  but  only  two, 
emetine  and  cephaeline,  are  important. 

Emetine,  (Ci.,H._,.,NOo)o,  is  methyl-cephaeline.  It  is  a  whitish  amor- 
phous powder,  but  forms  crystalline  salts.  Cephaeline,  (Ci^H2oN02)2 
occurs  as  white  silky  needles.  Psychotrine,  the  third  alkaloid,  is  also 
crystalline. 

Pharmacological  Action  of  Emetine  and  Cephaeline. — 
Both  are  irritant ;  rubbed  on  the  skin  in  the  form 
of  an  ointment  they  produce  cutaneous  eruptions.  When 
taken  by  the  mouth  in  small  doses  (yV  gi'ain)  they  quickly 
cause  nausea  and  vomiting.  The  symptoms  produced  are 
merely  those  associated  with  vomiting.  -Cephaeline  is  the 
more  powerful  emetic  of  the  two,  only  about  half  the  emetic 
dose  of  emetine  being  required  to  induce  vomiting,  and  it  also 
seems  to  be  relatively  less  depressant.  In  non-emetic  doses 
they  act  as  expectorants  and   diaphoretics,  and  emetine. 
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appears  to  be  a  better  expectorant  than  cephaeline.  The  other 
actions  of  these  alkaloids  are  only  of  pharmacological  interest. 

Ipecacuanhee  Radix.—'  The  dried  root  of  Psychotria 

Ipecacuanha,  Stolies.' 

Characters.^Slendev,  somewhat  tortuous  pieces,  about 
i  inch  in  thickness,  dark  brown  or  dark  brick-red  in  colour, 
marked  by  close  irregular  disc-like  annulations.    The  fracture 


a 


Fig.  26. 

(a)  Eoot  of  Psychotria  Ipecacaanlia ;  (&)  root  of  Psychotria  acuminata 
(Cai'thagena  ipecacuanha),  not  official,  but  found  in  commerce; 
shows  central  wood,  common  to  both  varieties.    Natural  size. 


is  short,  and  the  section  shows  a  thick  greyish  bark  and  a 
small  dense  central  wood.  It  has  a  slight  unpleasant  odour 
and  a  bitter  taste. 

Carthagena  ipecacuanha  is  usually  somewhat  larger  in  size,  the 
annulations  are  less  numerous,  and  take  the  form  of  narrow  raised,  ridges. 
It  is  not  official,  although  it  is  not  inferior  therapeutically  to  the  official 
variety. 

Chief  Constituents. — Emetine  (about  1'5  per  cent.)  ; 
Cephaeline  (about  0-5  per  cent.)  ;  Psychotrine  (about  0-04 
per  cent.).  The  relative  proportions  of  the  alkaloids  vary 
somewhat. 

Ipecacuanhic  acid  (Ci^HoiiO^ — a  glucoside)  ;  resin ;  small  quantities  of 
a  volatile  oil  also  occur. 

Dose. — As  an  expectorant,  ^  to  2  grains  ;  as  an  emetic, 
15  to  30  grains. 

Pharmacology. — Its  action  is  due  mainly  to  the  alkaloids 
it  contains. 

Powdered  ipecacuanha  is  irritant.  If  rubbed  into  the  skin 
in  the  form  of  an  ointment  it  causes  irritation  and  may  even 
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produce  a  pustular  eruption  ;  if  sniffed,  it  causes  severe  sneezing 
and  a  watery  secretion  from  the  nose.  Taken  by  the  mouth 
it  has  a  bitter,  somewhat  acrid  taste,  and,  in  doses  of  20  grains, 
causes  nausea  and  vomiting  in  about  30  minutes.  Very  large 
doses,  unless  rejected  by  vomiting,  produce  severe  inflamma- 
tion of  the  stomach  and  intestines. 

When  taken  in  small,  non -emetic  doses,  it  acts  as  an  ex- 
pectorant and  mild  diaphoretic,  increasing  the  bronchial  mucus 
and,  slightly,  the  sweat.  It  has  a  depressant  action  on  the 
heart. 

It  is  used  mainly  as  an  expectorant  in  bronchitis,  occasion- 
ally as  an  emetic  in  the  acute  bronchitis  of  children,  but 
generally  in  the  form  of  one  of  its  preparations.  The  powdered 
root  itself  is  rarely  given  except  in  dysentery.  For  this 
disease  it  is  one  of  the  best  remedies.  Large  doses  (30  to  60 
grains  are  given  and  are  frequently  preceded  by  small  doses 
of  opium  to  prevent  vomiting.    Its  mode  of  action  is  unknown. 

Extractum  Ipecacuanhse  Liquidum. — Contains  2  to 
2^  per  cent,  of  the  alkaloids  of  ipecacuanha  root. 

Dose. — As  an  expectorant,  ^  to  2  minims  ;  as  an  emetic, 
15  to  20  minims. 

Pharmacology. — It  may  be  employed  for  any  of  the 
purposes  for  which  ipecacuanha  is  useful,  but  it  is  used 
mainly  for  preparing  the  wine. 

Acetum  Ipecacuanhae. — Contains  0-1  per  cent,  of 
the  alkaloids  of  ipecacuanha  root  in  dilute  acetic  acid 
containing  a  little  alcohol. 

Liquid  extract  of  ipecacuanha,  1  £1.  oz. ;  alcohol  (90  per  cent.), 
2  fl.  oz. ;  diluted  acetic  acid,  17  fl.  oz. 

Dose. — 10  to  30  minims. 

Phartnacology. — Its  action  and  uses  are  practicall}' 
the  same  as  those  of  the  wine.    It  is  rarely  prescribed. 

Vinum  Ipecacuanhae.— A  0*1  per  cent,  solution  of 
the  alkaloids  of  ipecacuanha  root  in  sherry. 

Liquid  extract  of  ipecacuanha,  1  fl.  oz. ;  sherry,  19  fl.  oz. 
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Dose.— 10  to  30  minims  as  an  expectorant ;  4  to 
6  fluid  drachms  as  an  emetic. 

Pharmacology.— It  has  a  slight  not  mipleasant 
taste,  and  in  small  doses  is  well  borne  by  the  stomach. 
Eepeated  administration  of  moderate  doses  tends  to 
produce  nausea  and  large  doses  cause  vomiting. 

It  is  employed  chiefly  in  the  treatment  of  bron- 
chitis in  children  ;  it  is  less  valuable  in  adults.  The 
best  results  are  seen  where  there  is  tenacious,  some- 
what scanty,  secretion,  and  are  obtained  only  when  the 
preparation  is  pushed.  It  is  sometimes  given  to  chil- 
dren in  large  doses  to  produce  vomiting  in  cases  of 
acute  bronchitis  where  the  small  bronchial  tubes  are 
becoming  clogged  by  secretion;  the  act  of  vomiting 
frequently  opens  up  the  air  paths.  Doses  of  a  few 
minims,  frequently  repeated,  have  been  given  in  the 
vomiting  of  pregnancy. 

Pulvis  Ipecacuanhae  Compositus.— Contains  1  of 
powdered  ipecacuanha  root  and  1  of  opium  in  10.  See 
page  817. 

Pilula  Ipecacuanhae  cum  Scilla.— Contains  ipeca- 
cuanha, opium,  squill,  and  ammoniacum.  See  page  317. 

Trochiscus  Ipecacuanhae. — Each  lozenge  contains 
J  grain  of  powdered  ipecacuanha  root.    Fruit  basis. 

Pharmacology. — A  convenient  and  pleasant  means  of 
admmistering  ipecacuanha  in  bronchial  catarrh. 

Trochiscus  Morphinae  et  Ipecacuanhae. — Each 
lozenge  contains  grain  of  powdered  ipecacuanha  root 
and  grain  of  morphine  hydrochloride.  Tolu  basis. 
See  page  320. 

COLCHIGUM 

The  fresh  and  the  dried  sliced  corm,  and  the  dried,  ripe 
seeds  are  official.    They  contain  an  alkaloid,  colchicine. 

Colchicine  (O^oH^jNOu)  occurs  as  a  clear  yellow  amorphous  mass 
moderately  soluble  in  water.    It  is  easily  decomposed  by  dilute  hydro- 
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chloric  acid  into  colcliiceine  and  methyl  alcohol.  The  action  is  a  simple 
hydrolysis. 

C,,H2,N0„  +  H,0  =  0,iH,,,NO,  +  CH,OH. 

colcliicine  colcliiceine 

Strong  hydrochloric  acid  first  decomposes  it  into  trimetliyl-colchicic  acid, 
acetic  acid,  and  methyl  alcohol.  The  trimethyl-colchicic  acid  is  then 
acted  iipon,  and  finally  col chicic  acid  and  methyl  chloride  are  formed. 
Colchicine  is  therefore  methyl-colchiceine,  and  colchiceine  is  an  acetyl 
derivative  of  trimethyl-colchicic  acid.  The  formula  for  colchicine  has 
been  given  as — 

((OCH3)3 
Ci^Hg  CO-OCR, 
^  NH-C,H.,0 

This  wonld  exclude  it  from  the  group  of  alkaloids  as  previously  defined ; 
nevertheless  it  gives  the  ordinary  alkaloidal  reactions. 

Pharmacological  Action  of  Colchicine. — Colchicine  is  an 
irritant  and  little  is  known  of  its  pharmacological  action 
beyond  its  irritant  effects.  When  given  by  the  mouth  or 
injected  hypodermically  it  produces  in  a  few  hours  symptoms 
of  inflammation  of  the  stomach  and  intestine  (vomiting,  diar- 
rhosa,  abdominal  pain,  &c.)  accompanied  by  weakness  of  the 
hind  limbs.  This  weakness  increases  to  paralysis  and  extends 
anteriorly  until  the  respiratory  muscles  are  affected,  and 
the  animal  dies  from  respiratory  failure.  These  effects  have 
been  attributed  to  the  formation  of  oxy-di-colchicine  in  the 
body  ;  but  this  is  improbable.  It  has  but  Httle  action  on  the 
heart,  and  its  effect  on  the  urinary  secretion  is  variable.  It 
has  been  said  to  cause  a  diminution  followed  by  an  increase 
in  the  leucocytes  of  the  blood.  It  has  been  very  httle  used 
therapeutically. 

Colchici  Cormus. — '  The  fresh  corm  of  Colchicum 
autumnale,  Linn.,  collected  in  early  summer  ;  and  the  same 
stripped  of  its  coats,  sliced  transversely,  and  dried  at  a 
temperature  not  exceeding  65*5°C.' 

Gharacters, — The  fresh  corm  is  about  1^  inches  long,  and 
1  inch  broad,  bluntly  conical  in  shape,  with  a  groove  on  one 
side  where  a  new  corm  is  forming,  and  covered  with  an  outer 
brown,  and  an  inner  reddish-yellow  membranous  coat.  On 
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section  it  shows  a  white  fleshy  interior  and  exudes  a  milky 
juice  with  a  disagreeable  odour  and  a  bitter  taste. 

The  dried  transverse  slices  (fig.  27,  c),  are  firm,  about 
^  inch  thick,  somewhat  reniform  in  outline,  and  have  a 
yellowish  circumference   and  a   greyish  surface  which  is 


a  b  c 


Fig.  27. 

The  sliced  dried  corra  of  Colcliicnm  antumnale.  (c)  Bliows  an  hori- 
zontal section  agTeeing  with  the  official  description  ;  (a)  and  (b) 
are  vertical  sections,  which  are  not  infrequently  found ;  (&)  shows 
the  outer  surface  with  longitudinal  groove.    Natural  size. 

marked  with  scattered  darker  points  (fibro -vascular  bundles). 
The  fracture  is  short.  They  are  odourless,  but  have  a  bitter 
taste.  Longitudinal  sections  are  not  infrequently  met  with 
(see  fig.  27a). 

GJiief  Constituents. — Colchicine  (0-5  to  0-6  per  cent.)  ; 
colchiceine  (?) ;  resinous  matter. 

The  disagreeable  odour  of  the  juice  of  the  fresh  corm  is  due  to  a 
volatile  oil  which  disappears  in  the  process  of  drying. 

Dose  of  the  dried  corm.  -  2  to  5  grains. 

PJiarmacologij. —This  drug  is  solely  used  in  the  treatment 
of  gout  and  hitherto  no  explanation  of  its  action  in  this 
disease  has  been  found.  Single  pharmacopceial  doses  usually 
produce  no  distinct  effects  in  healthy  men,  but  if  repeatedly 
administered  they  are  liable  to  cause  gastro-intestinal  irrita- 
tion. Large  doses  cause,  after  some  hours,  gastro-enteritis 
(vomiting,  diarrhcea,  often  bloody  stools,  severe  abdominal 
pain,  &c.),  and  symptoms  of  collapse. 

The  effect  of  therapeutic  doses  on  the  secretion  of  urine, 
and  the  excretion  of  uric  acid,  is  variable.    The  heart  is 
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unaffected  by  large  doses  given  experimentally,  but  clinically 
colchicum  is  regarded  as  a  cardiac  depressant. 

It  is  used  largely  in  the  treatment  of  acute  gout  ;  in 
chronic  forms  it  is  much  less  beneficial.  It  is  commonly 
given  as  the  wine,  but  any  preparation  may  be  employed  ; 
the  tincture  made  from  the  seeds  is  probably  the  best. 

From  the  fresh  corm. 

Extractum  Colchici. — A  '  fresh  '  extract. 
Dose. — I  to  1  grain. 

From  the  dried  corm. 

Vinum  Colchici. — Contains  the  active  principle  of 
1  ounce  of  corm  in  5  fluid  ounces  of  sherry. 
Dose. — 10  to  80  minims. 

Colchici  Semina. — '  The  dried  ripe  seeds  of  Colchicum 
autumnale,  Linn.'' 

Characters. — Hard  seeds,  about  ^  inch  in  diameter,  some- 
what globular  in  shape,  but  pointed  at  the  hilum,  minutely 


pitted  and  of  a  dull  reddish- 
brown  colour.  They  have  a 
bitter  acrid  taste  but  no  odour. 


Black  mustard  seeds  are  smaller, 
darker,  and  softer,  and  have  a  cha- 
racteristic pmigent  taste. 


Colchicum  seeds,    f  linear. 


Fig.  28. 


Chief  Constituents.  —  Col- 
chicine (0-6  to  1  per  cent.)  ; 
colchiceine  (?)  ;  resinous  matter 
(a-colchico-resin,  y8-colchico- 
resin).  Fixed  oil  (6  to  8  per 
cent.). 


Pharmacology. — The  same  as  the  corm. 


Tinctura  Colchici  Seminum. — Contains  the  active 
ingredients  of  1  ounce  of  seeds  in  5  fluid  ounces. 
Dose. — 5  to  15  minims. 
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POMEGRANATE  BARK 

The  bark  of  the  root  and  stem  of  the  pomegranate  con- 
tains several  alkaloids — pelletierine,  iso-pelletierine,  methyl- 
pelletierine,  iso-methyl-pelletierine,  and  pseudo-pelletierine — 
of  which  pelletierine  is  the  chief. 

Pseudo-pelletierine  (CpHigNO)  is  a  crystalline  substance,  and  its  con- 
stitution has  been  determined  with  some  degree  of  probability  (compare 
the  formula  with  that  of  tr opine,  page  273) ;  the  rest  are  oily  fluids. 
Pelletierine  (CgHuNO)  readily  absorbs  oxygen  from  the  air  and  gradually 
darkens  in  coloiu'.  Iso-pelletierine  (OgHj-NO).  Methyl-pelletierine 
(0„H,.NO). 

CH„— OH  CH„ 

I    ~    I  I 
CH„    NfCHo)  CO 

I         I  I 
GHg — CH  CH^ 

Pseudo-pelletierine. 

Fliarmacological  Action  of  Pelletierine. — It  is  a  specific 
poison  to  tape-worms  ;  a  solution  of  1  in  10,000  quickly 
kills  them.  It  is  not  a  powerful  poison  to  man,  but  ill-effects 
from  its  use  have  frequently  been  described.  These  are 
headache,  dizziness,  dimness  of  vision,  vomiting,  diarrhcea, 
and  prostration,  and  occasionally  cramps. 

It  is  used,  mainly  in  France,  in  the  treatment  of  tape- 
worm. Four  to  eight  grains  are  given  on  ah  empty  stomach, 
and  are  followed,  a  few  hours  afterwards,  by  a  purgative.  As 
pelletierine  is  easily  absorbed  it  is  generally  combined  with 
tannic  acid. 

Iso-pelletierine  has  a  similar  action  to  pelletierine  ;  the 
remaining  alkaloids  are  practically  inactive. 

Granati  Cortex.—'  The  dried  bark  of  the  stem  and  root 
of  Punica  Granatum,  Linn.' 

Characters. — Usually  in  pieces  varying  from  2  to  4  inches 
in  length  and  from  ^  to  1  inch  in  width.  The  root-bark 
generally  occurs  in  irregular  curved  or  flattish  pieces,  the 
outer  surface  being  yellowish-grey  in  colour  and  marked  with 
irregular  conchoidal  depressions  ;  the  inner  surface  is  yellow, 
mottled  with  patches  of  brown.    The  stem-bark  is  straighter 
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and  usually  occurs  in  channelled  or  quilled  pieces  ;  the  outer 
surface  is  smoother  than  the  root -bark,  has  no  conchoidal 
depressions,  but  frequently  bears  minute  lichens.    The  frac- 


FiG.  29. 


Bark  of  stem  (a)  and  root  (b)  of  Piinica  Granatum ;  (c)  inner  surface 
of  root  bark,  showing  patcliy  colouring,    f  linear. 

ture  in  both  is  short,  and  the  fractured  surface  pale  in  colour. 
The  taste  is  astringent  and  slightly  bitter. 

Chief  Constituents.  ■ —  Pelletierine  ;  Iso-pelletierine  ; 
Methyl-pelletierine ;  Iso-methyl-pelletierine ;  Pseudo-pelle- 
tierine.  Total  alkaloids,  average  commercial  sample,  0*35  per 
cent.  (Good  fresh  root-bark  is  said  to  have  yielded  3  per 
cent.).    Tannic  acid  (20  to  25  per  cent.) 

The  root-bark  contains  a  larger  percentage  of  alkaloids  than  the  stem- 
bark,  but  it  cannot  always  be  obtained  alone  as  a  commercial  product. 

Decoctum  Granati  Corticis. — Contains  the  active 
principles  of  1  ounce  of  pomegranate  bark  in  5  fluid 
ounces. 

Dose. — ^  to  2  fluid  ounces. 

Pharmacology. — It  has  an  unpleasant  astringent, 
somewhat  bitter  taste,  and  frequently  causes  nausea  and 
sometimes  vomiting.  Occasionally  it  produces  more  severe 
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ill-effects  colic,  diarrhoea,  giddiness,  weakness,  and  even 
collapse. 

It  is  used  in  the  treatment  of  tape- worms.  The  bowels 
are  emptied  by  a  purgative  administered  overnight  and 
three  or  four  full  doses  of  the  decoction  are  given  at 
intervals  of  a  half  to  one  hour  early  the  next  morning, 
A  purgative  is  afterwards  administered.  This  treatment 
is  generally  efficacious,  but  is  not  much  used  in  this 
country. 

CUSPARIA  BARK 

Cusparise  Cortex. — '  The  dried  bark  of  Cusparia  febri- 
fuga,  DC 

Characters. — Flattened  or  curved  pieces,  or  single  quills, 
generally  about  3  or  4  inches  long,  1  inch  wide,  and  mch 


Fig.  30. 


Cusparia  bark,  showing  quill  with  spongy  cork ;  and  laminated  inner  surface. 

Natural  size. 

thick.  The  outer  layer  usually  consists  of  a  buff- coloured 
spongy  cork  which  is  easily  removed,  disclosing  the  hard 
dark-brown  cortex.  The  inner  surface  is  cinnamon -brown  in 
colour,  finely  striated,  and  frequently  laminated.  The 
fracture  is  short  and  resinous.  The  transverse  section  when 
examined  with  a  lens  shows  numerous  white,  and  dark  points 
and  wavy  radial  lines.  The  bark  has  a  musty  odour  and  a 
bitter  taste. 
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Ghief  Constituents. — Cusparine,  cusparidine,  galipeine, 
galipedine,  and  probably  other  alkaloids;  angosturin,  a 
crystalline  bitter  principle ;  a  glucoside ;  a  volatile  oil  (1-5  per 
cent.) ;  resin. 

Pharmacology .—li  has  been  used  as  a  remedy  for  malaria, 
but  is  greatly  inferior  to  quinine.  Its  action  is  mainly  that 
of  an  aromatic  bitter  (see  page  454).    It  is  very  little  used. 

Infusum  Cuspariae. — Contains  the  soluble  principles 
of  1  ounce  of  cusparia  bark  in  20  fluid  ounces. 
Dose. — 1  to  2  fluid  ounces. 

Liquor  Cuspariae  Concentratus.— Contains  the  prin- 
ciples of  1  ounce  of  drug  in  2  fluid  ounces. 
Dose. — i  to  1  fluid  drachm. 

BEOOM 

The  common  broom  yields  an  alkaloid,  sparteine,  and  a 
neutral  principle,  scoparin,  both  of  which  have  been  regarded 
as  the  active  principle. 

Sparteine,  CisHouNj,  is  a  col oudcss  oily  liqnicl,  slightly  soluble  in  water 
and  having  a  bitter  ta^te  and  a  smell  resembling  aniline.  It  is  believed 
to  be  a  pyridine  derivative.  Oxidising  agents  convert  it  into  mono-,  di-, 
and  tri-oxysparteine. 

Pharmacological  Action  of  Sparteine. — It  closely  re- 
sembles coniine  in  most  of  its  actions,  but  it  is  much  less 
toxic  than  this  alkaloid.  Its  action  on  the  heart  has  been  found 
by  some  observers  to  simulate  that  of  digitalis,  but  this  has 
been  denied  by  others.  It  has  been  employed  as  a  cardiac 
tonic,  but  has  been  abandoned. 

Scoparii  Cacumina — broom  tops.  '  The  fresh  and  the 
dried  tops  of  Cytisus  scoparius.  Link' 

Characters. — The  stem  gives  off,  at  an  acute  angle, 
numerous  long,  straight,  slender,  and  winged  branches, 
arranged  alternately,  which  in  the  fresh  tops  are  tough  and 
flexible  and  bear  small  sessile  leaves.    The  lower  leaves  of 
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the  plant  are  trifoliate  and  stalked.  During  drying  most  of 
the  leaves  fall  off.  The  colour  of  the  fresh  drug  is  dark  green, 
of  the  dried  drug,  brownish  green.  The  fresh  tops,  especially 
when  bruised,  have  a  characteristic  odour  ;  the  dried  tops  are 
almost  odourless.    The  taste  is  bitter  and  nauseous. 


a  b 
Fig.  31. 

Fresh  (a)  and  dried  (&)  Broom  Tops.    \  linear. 


Cliief  Constituents. — Sparteine ;  scoparin  (a  yellow 
crystalline  neutral  principle) ;  a  volatile  oil  in  the  fresh  drug  ; 
a  small  amount  of  tannin. 

Made  from  the  fresh  tops. 
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Succus  Scoparii.— The  juice  of  the  bruised  fresh  tops 
to  which  one-third  its  volume  of  90  per  cent,  alcohol  has 
been  added. 

Dose. — 1  to  2  fluid  drachms.  . 

Pharmacology.  —  It  has  an  unpleasant  somewhat 
nauseous  taste.  In  pharmacopoeial  doses  it  slightly  in- 
creases the  quantity  of  urine  secreted,  and  is  used  solely 
for  this  purpose.  It  is  employed  occasionally  in  the 
treatment  of  dropsy  due  to  heart  disease. 

Made  from  the  dried  tops. 

Infusum  Scoparii. — Contains  the  active  principles  of 
1  ounce  of  bruised  drug  in  10  fluid  ounces. 
Dose. — 1  to  2  fluid  ounces. 

Pharmacology. — It  is  slightly  diuretic  and  is  commonly 
employed  as  an  excipient  in  diuretic  mixtures.  It  con- 
tains less  volatile  oil  than  the  Succus. 


PAEEIRA  EOOT 

PareiraB  Radix. — '  The  dried  root  of  Chondrodendron 
tomentosum,  liuiz  and  Pavon.' 

Characters.  —  Long,  nearly  cylindrical,  more  or  less 
twisted  and  knotted   pieces,   nearly  black  in  colour,  and 


Fig.  3'2. 


Pareiru  root,  showing  appearance  of  section.    ^  linear. 

marked  with  longitudinal  furrows  and  transverse  ridges  and 
fissures.  It  is  usually  about  1  to  1^  inches  in  diameter,  but 
may  be  more.  The  transverse  section  is  characteristic  ;  it 
shows  a  thin  bark,  and  four  or  five  crenated,  concentric  or 
somewhat  eccentric  zones,  consisting  of  numerous  wedge- 
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shaped  pieces  of  porous  wood  separated  by  large  medullary- 
rays  ;  the  surface  is  waxy ;  the  colour  yellowish  or  brownish- 
grey.    The  root  has  no  odour,  but  has  a  bitter  taste. 

Chief  Constituents. — Pelosine  (0-5  to  0*8  per  cent.),  an 
alkaloid  probably  identical  with  bebeerine.  Starch,  mucilage, 
tannin,  kc. 

Extractum  Pareirae   Liquidum. — A  liquid  extract 
containing  |  its  weight  of  extractive  matter.   See  page  24. 
Dose. — \  to  2  fluid  drachms. 

Pharmacology. — It  has  no  characteristic  action.  It  is 
used  in  chronic  inflammation  of  the  urinary  tract 
(pyelitis,  cystitis,  gleet,  &c.),  but  is  of  little  value. 

SEEPENTAEY  EOOT 

This  drug  is  believed  to  contain  an  alkaloid,  aristolochine, 
apparently  on  the  analogy  that  the  alkaloid  occurs  in  other 
species  of  Aristolochia.  No  alkaloid  has  been  obtained  from 
the  drug,  but  it  is  convenient  to  describe  it  here. 

Serpentariae  Rhizoma.— '  The  dried  rhizome  and  roots 
of  Aristolochia  Serpentaria,  Linn.,  or  of  Aristolochia  reticu- 
lata, Nutt.' 

Characters.— The  rhizome  of  Aristolochia  reticulata, 
which  is  the  drug  most  frequently  met  with  in  commerce, 
is  usually  horizontal,  about  1  inch  in  length  and  to  yL  inch 
in  thickness.  It  gives  off  from  its  upper  surface,  in  close 
succession,  slender  aerial  stems,  often  showing  the  scars  of 
leaves,  and  from  its  under  surface  and  sides  numerous  long 
more  or  less  curved,  roots.  The  stems  and  roots  frequently 
hide  the  rhizome.  On  section  the  rhizome  shows  a  whitish 
eccentric  pith. 

The  rhizome  of  Aristolochia  Serpentaria  is  smaller  in  all 
parts,  and  the  roots  are  wiry  and  interlacing. 

The  colour  of  both  varieties  is  dull  yellowish-brown,  the 
odour  is  camphoraceous,  the  taste  bitter  and  somewhat  acrid. 

Chief  Constituents.— AvifitoloGhine  ?  (an  alkaloid)  ;  a  vola- 
tile oil  (1  to  2  per  cent.) ;  tannin. 

28 
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Pharmacology. — Its  action  is  mainly  that  of  an  aromatic 
bitter  (see  page  454).  It  has  been  accredited  with  other 
actions  on  insufficient  grounds.  It  is  rarely  employed  in  this 
country. 


Fig.  33. 

(a)  Ehizome  and  roots  of  Aristolochia  Serpentaria ;  (b)  Ehizome  and  roots  of 
Aristolochia  reticulata.    Natural  size. 

Infusum  Serpentariae. — Contains  the  active  ingre- 
dients of  1  ounce  of  serpentary  rhizome  in  20  fluid  ounces. 
Dose. — 4-  to  1  fluid  ounce. 

Liquor  Serpentariae  Concentratus. — Contains  the 
active  principles  of  1  ounce  of  serpentary  rhizome  in  2 
fluid  omices. 

Dose. — I  to  2  fluid  drachms. 

Tinctura  Serpentariae. — Contains  the  active  principles 
of  1  ounce  of  serpentary  rhizome  in  5  fluid  ounces. 
Dose. — ^  to  1  fluid  drachm. 

Tinctura  Cinchonas  Composita. — See  page  294. 
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DEIIGS  CONTAINING  GLUCOSIDES  AS  ACTIVE 

PEINCIPLES 

As  already  stated,  only  one  glucoside — salicin  -  is  official  in 
the  British  PharmacopcBia,  but  many  drugs  owe  their  activity 
to  this  class  of  substances,  or,  in  most  cases,  to  the  products 
into  which  they  decompose. 

They  may  be  divided  most  conveniently  into  drugs  yield- 
ing (i.)  glucosides  which  act  as  cardiac  tonics ;  (ii.)  glucosides 
producing  hydrocyanic  acid  ;  (iii.)  glucosides  yielding  irritant 
oils  ;  (iv.)  saponin-glucosides  ;  (v.)  glucosides  possessing  a 
purgative  action  ;  (vi.)  unclassified  glucosides. 


GLUCOSIDES  WHICH  ACT  AS  CAEDIAC  TONICS 

This  group  contains  three  official  drugs — digitalis,  stro- 
phanthus,  and  squill.  Many  other  drugs  contain  glucosides 
which  belong  to  this  group,  but  none  of  them  are  official,  and 
they  are  rarely  employed  in  therapeutics. 


DIGITALIS 

The  dried  leaves  are  official,  but  the  more  or  less  active 
principles  found  in  commerce  are  usually  obtained  from  the 
seeds. 

Most  of  the  chemical  work  has  been  done  on  the  principles 
obtained  from  the  seeds,  which  do  not  appear  to  be  identical 
with,  although  closely  allied  to,  those  of  the  leaves. 

From  the  leaves  have  been  obtained  a  crystalline  glucoside 
/3-digitoxin  (so  called  to  distinguish  it  from  the  digitoxin  of 
the  seeds),  digitophyllin,  digitalein,  and  an  inactive  saponin 
substance,  amorphous  digitonin.    The  seeds  yield  digitoxin, 
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digitalin,  digitalein,  and  a  crystalline  and  an  amorphous  digi- 
tonin. 

Commercial  digitalins  are  frequently  mixtures  of  sub- 
stances. Some  of  them  contain  more  than  half  their  weight 
of  inactive  digitonin.  A  French  digitalin  (Nativelle's  digi- 
talin) is  one  of  the  most  powerful,  and  is  frequently  used  in 
therapeutics.    It  is  probably  digitophyllin. 

Digitoxin  may  be  decomposed  into  digitoxigeniu  and  a  sugar,  digi- 
toxose : 

C34H-,0„  +  H,0  =  CooHgoO,  +  2Gf,Hi20,. 

digitoxia  digitoxigeniu  digitoxose 

And  digitoxigenin  yields,  on  treatment  with  concentrated  hydrocliloric 
acid,  anhydro-digitoxigenin,  which  appears  to  be  identical  witli  the  digitali- 
genin  obtained  by  decomposing  digitahn. 

digitaliu      digitaligenin    digitalose  rf-glncose 

DigitophylHn  is  probably  methyl-digitoxin ;  digitonin  (crystalline)  may  be 
decomposed  into  digitogenin,  dextrose,  and  galactose. 

The  principles,  digitoxin,  digitalin,  digitophyllin,  and 
digitalein  produce  the  characteristic  digitalis  action  on  the 
heart.  The  differences  are  mainly  quantitative.  The  first 
three  are  very  powerful,  digitoxin  being  the  most  powerful ; 
the  last,  digitalein,  is  comparatively  weak.  Digitalein,  how- 
ever, is  soluble  in  water,  the  others  are  almost  msoluble ; 
digitalin  is  the  most  soluble,  and  digitophyllin  the  least 
soluble  of  the  three.  Digitophyllin  is  the  most  stable  of  the 
active  principles. 

The  activity  of  digitalis  leaves  varies  with  the  conditions 
under  which  they  are  grown,  the  time  of  the  year  when  they 
are  collected,  and  the  care  with  which  they  are  preserved. 

Digitalis  Folia. — '  The  dried  leaves  of  Digitalis  pur- 
purea, Linn.    Collected  from  plants  commencing  to  flower.' 

Characters. — Broadly  ovate  to  lanceolate  in  shape,  with  a 
distinctly  crenate,  or  irregularly  crenate-dentate  margin,  and 
a  subacute  or  blunted  apex.  The  margin  of  the  leaf  is  pro- 
longed down  the  petiole  (winged  petiole),  and  along  it  the 
lower  veins  are  decurrent.    The  leaves  vary  in  size,  being 
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from  4  to  12  inches  long  and  2  to  6  inches  broad.  The  upper 
surface  is  dull  green  in  colour,  and  somewhat  hairy ;  the 
under  surface  is  paler  and  more  densely  pubescent,  and  is 
marked  with  a  prominent  midrib  and  prominent  veins.  The 
dried  leaves  have  no  distinctive 
odour,  but  have  an  unpleasant 
bitter  taste. 

The  dried  drug  has  often  a 
crumpled  and  broken  appearance,  bv^t 
can  easily  be  distinguished  hy  the 
prominent  midrib  and  veins. 

Active  Principles.  —  Digi- 
toxin,  digitophyllin,  digitalein, 

all  crystallme  glucosides.  (Digi- 
talin  occurs  in  the  seeds,  see 
above.) 

Dose,  in  poioder. — ^  to  2 
grains. 

Pharmacology.  —  Digitalis 
acts  specially  upon  the  heart 
and  blood-vessels ;  it  is  also 
somewhat  irritant. 

If  a  dilute  solution  is  per- 
fused through  an  isolated  frog's 
heart,  the  heart-beats  become 
fewer,  systole  becomes  more 
complete  and  prolonged,  and  the 
heart  finally  stops  in  systole.  If 
injected  into  the  circulation  of 
a  mammal,  there  is  usually  a 
preliminary  slowing  of  the  heart,  due  to  stimulation  of  the 
cardio-inhibitory  centre  in  the  medulla,  but  soon  the  direct 
action  on  the  cardiac  muscle  develops,  and  there  is  slowing  of 
the  heart  with  increase  in  the  force  and  the  length  of  systole. 
Diastole  is  variably  affected,  but  this  is  of  little  practical  im- 
portance. The  blood-pressure  rises — a  result  due,  in  the  main, 
to  contraction  of  the  blood-vessels.  This  effect  on  the  blood- 
vessels can  be  demonstrated  by  perfusing  a  solution  of  digitalis 


Fig.  34. 

Under  surface  of  Digitalis  leaf. 
Taken  from  a  fresh  specimen, 
f  linear. 
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through  the  vessels  of  an  excised  organ.  If  large  doses  of 
digitalis  are  injected  into  the  circulation,  the  heart  subse- 
quently becomes  weak  and  irregular,  and  finally  stops  in 
diastole  (not  systole,  as  in  frogs). 

The  best  efiects  of  digitalis  in  man  are  seen  in  cases  of 
heart-failure.  In  such  (say  a  case  of  mitral  disease)  the  pulse 
is  usually  weak,  rapid,  and  irregular,  there  is  shortness  of 
breath,  dropsy,  diminished  secretion  of  urine,  and  various 
other  symptoms.  If  small  doses  of  xligitaHs— 2  grains  of  the 
powder, -or,  better,  10  minims  of  the  tincture — be  given  every 
4  hours,  the  symptoms  begin  to  improve  in  36  to  48  hours, 
the  pulse  increases  in  force  and  becomes  slower  and  more 
regular,  the  dyspnoea  begins  to  disappear,  the  urine  increases 
in  amount,  and  the  dropsy  diminishes ;  and  if  the  medicine 
is  continued  the  pulse  often  becomes  quite  regular,  and  the 
dropsy  and  other  symptoms  due  to  a  failing  heart  disappear. 
If  the  medicine  is  still  continued,  the  pulse  may  become  very 
slow  and^he  urinary  secretion  may  again  diminish,  and,  if 
still  further  continued,  symptoms  of  heart  failure  reappear. 

The  effect  on  the  heart  is  a  true  tonic  one ;  the  cardiac 
muscle  is  toned  up,  it  beats  with  greater  force,  it  can  with- 
stand a  greater  resistance.  Part  of  the  beneficial  action  is 
also  due  to  the  tonic  influence  of  the  digitalis  on  the  blood- 
vessels— a  point,  however,  which  cannot  be  further  dwelt  on 
here.  The  increase  in  the  quantity  of  urine  (the  diuretic 
action  of  digitalis)  and  the  disappearance  of  the  symptoms 
are  due  to  the  improved  state  of  the  circulation. 

It  will  be  gathered  from  the  above  that  digitalis  tends  to 
accumulate  in  the  body.  Its  effects  must,  therefore,  be 
watched  with  care.  Fall  of  the  pulse-rate  much  below  the 
normal  and  a  small  urinary  secretion  are  indications  to  cease 
its  administration,  and  especially  if  these  are  accompanied,  as 
they  frequently  are,  by  nausea  and  sickness  and  diarrhoea. 

The  use  of  digitalis  may  be  summed  up  in  the  term  '  heart- 
failure.'  Whatever  this  condition  is  due  to  (except  digitalis 
itself,  or  some  other  allied  drug),  digitalis  may  generally  be 
given  with  benefit.  It  is  commonly  said  to  be  contra-indicated 
in  aortic  regurgitation,  because  the  diminished  frequencj^  of 
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the  heart  allows  a  longer  period  for  blood  to  regurgitate  back 
into  the  ventricle,  but  this  appears  to  be  due  to  a  misconcep- 
tion of  the  action  of  digitalis.  The  sudden  death  which  has 
frequently  occui-red  in  these  cases  on  rising  from  bed  is  not 
due  to  the  digitahs,  or  is  due  to  its  misuse. 

In  diseases  other  than  so-called  heart-disease,  e.g.  chronic 
bronchitis,  emphysema,  chronic  Bright's  disease,  which  cause 
a  continued  excessive  strain  on  the  heart,  digitalis  is  often 
beneficial,  because  the  aggravating  condition  is  frequently 
more  or  less  heart-failure.  If  this  is  not  present,  digitalis  is 
useless. 

Infusum  Digitalis. — Contains  the  active  principles  of 
60  grains  of  digitalis  leaves  in  20  fluid  ounces. 
Dose. — 2  to  4  fluid  drachms. 

Pharmacology.— li  is  preferred  by  some  physicians  to 
the  tincture,  and  is  said  to  be  a  more  powerful  diuretic, 
but  this  is  improbable. 

Tinctura  Digitalis. — Contains  the  active  principles  of 
1  ounce  of  digitalis  leaves  in  8  fluid  ounces. 
Dose. — 5  to  15  minims. 

STEOPHANTHUS 

Strophanthus  seeds  contain  a  crystalline  glucosidej  stro- 
ph  an  thin. 

Two  different  crystalline  strophanthins  have  been  obtained  by  different 
investigators  from  the  seeds  of  Strophanthus  Kombe,  and  a  third  amor- 
phous strophanthin  has  been  prepared  from  the  seeds  of  Stroxohanthns 
hispidus.  The  relation  of  the  two  crystalline  strophanthins,  and  whether 
they  occur  in  the  same  or  in  different  varieties  of  the  plant,  have  not  been 
determined.  They  both  yield  on  hydrolysis  strophanthidin  and  one  or 
more  sugars,  and  both  are  moderately  soluble  in  water.  To  one  the  name 
of  pseudo- strophanthin  has  been  given. 

Pharmacological  Actio7i  of  Strophanthin. — It  acts  on 
the  heart  in  a  similar  manner  to  the  active  principles  of 
digitalis,  but  it  is  much  more  powerful  than  these.  It  acts 
more  rapidly,  and  it  has  less  tendency  to  accumulate  in  the 
tissues,   differences  which   are  probably  due  to  its  much 
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greater  solubility  in  aqueous  media.  It  is  also  much  less 
active  as  a  vaso- constrictor,  and  is  less  powerful  as  a  diuretic 
in  heart  disease. 

Pseudo-strophanthin  is  more  powerful  than  strophanthin. 

Strophanthi  Semina.— '  The  dried  ripe  seeds  of  Stro- 
phanthus  Kombe,  Oliver,  freed  from  the  awns.' 

CAarac^er.s.— Oval-acuminate  seeds  of  a  greenish-fawn 
colour,  flattened  on  one  surface,  the  other  surface  showing  a 


Fig,  35. 

Strophantlius  seeds,  show 
ing  both  surfaces.  The 
hairs  have  been  purposely 
made  prominent  at  the 
periphery.    =  linear. 


Fig.  36. 

The  upper  part  of  the  awn  of  a  Strophanthus 
seed.    Natural  size. 


longitudinal  ridge  which  commences  about  the  centre  and 
becomes  more  prominent  as  it  approaches  the  apex,  where  it 
terminates  in  the  broken  awn.  The  base  is  rounded.  The 
seeds  are  about  f  inch  long  and  i  inch  broad,  and  covered 
with  stiff  silvery  hairs,  which  are  most  obvious  on  the 
flattened  surface.  On  section  it  is  seen  to  consist  of  two  oily 
cotyledons,  which  are  surrounded  by  a  thin  endosperm.  On 
appljang  sulphuric  acid  to  the  section  a  green  colour  (often 
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reddish  about  the  embryo)  is  produced,  which  is  best  marked 
near  the  periphery.  The  odour  of  the  crushed  seeds  is  faint 
but  characteristic  ;  the  taste  is  very  bitter. 

In  the  natural  state  the  seeds  possess  an  awn,  about  4  to  T)  inches  long, 
which  is  usually  broken  off  before  the  seeds  are  exported.  The  upper 
part  of  an  awn  is  shown  in  fig.  36. 

Active  Principle. — Strophanthin  (up  to  8  percent.). 

The  seeds  contain  a  considerable  amount  of  fixed  oil. 

Pharmacology. — That  of  the  strophanthin  they  contain. 
This  is  a  variable  quantity,  and  consequently  the  effects  ob- 
tained from  preparations  of  the  seeds  have  been  by  no  means 
uniform.  A  good  preparation  is  certainly  valuable  in  the 
treatment  of  heart-failure,  but  it  does  not  possess  any  decided 
advantages  over  digitalis,  except  perhaps  in  old  people  suffer- 
ing from  '  senile  heart,'  in  which  cases  the  vaso- constricting 
influence  of  digitalis  is  undesirable.  Either  of  the  two  official 
preparations  may  be  given. 

Extractum  Strophanthi. — An  alcoholic  extract  con- 
taining the  active  principle  of  1  ounce  of  seeds  in  2  ounces 
of  extract. 

The  fixed  oil  in  the  seeds  is  first  removed  with  ether  ;  an  alcoholic 
extract  is  made,  and  is  evaporated  until  it  begins  to  thicken  ;  suffi- 
cient milk  sugar  is  then  added  to  make  the  weight  double  that  of  the 
seeds  taken. 

Dose. — ^  to  1  grain, 

Tinctura  Strophanthi. — Contains  the  active  principle 
of  ^  ounce  of  seeds  in  20  fluid  ounces. 
Dose. — 5  to  15  minims. 

Preparations  of  strophanthus  are  liable  to  decompose 
gradually  in  aqueous  solution. 

SQUILL 

The  chemistry  of  squill  is  in  an  unsatisfactory  state.  The 
active  principles  are  variously  given  as  scillain,  or  as 
scillitoxin  and  scillipicrin.    All  are  described  as  amorphous 
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glucosides,  and  it  is  probable  that  scillain  and  scillitoxin  are 
identical.  A  crystalline  glncoside,  scillin,  has  been  obtained, 
but  is  pharmacologically  inactive. 

Scillain  acts  on  the  heart  in  a  similar  manner  to  the 
principles  of  digitahs. 

Scilla.— '  The  bulb  of  Urginea  Scilla,  Steinh.  •  divested  of 
its  dry  membranous  outer  scales,  cut  into  slices,  and  dried.' 

The  bulb  of  the  squill  is  something  like  a  large  onion,  hence  its 
appearance  when  cut.  There  are  a  red  and  a  white  variety,  the  white  alone 
being  official  in  the  British  PharmacopcEia. 

C/iaraci^ers.— Usually  in  the  form  of  somewhat  translucent, 
slightly  yellowish  or  pinkish,  curved  strips,  tapering  towards 
each  end,  and  from  1  to  2  inches  in  length  ;  but  occasionally 


a  b 
Fig.  37 

Squill ;  (b)  is  the  form  most  commonly  seen,  but  pieces  similar  to  (a)  are  not 
infrequently  met  with.    Natural  size. 

as  flattish  strips  or  pieces  of  other  shapes.  When  quite  dry 
it  is  brittle  and  easily  powdered  ;  if  moist,  it  is  tough  and 
flexible.  It  has  no  distinctive  odour,  but  has  a  bitter,  some- 
what acrid,  taste. 

Chief  Constituents. — Scillain,  an  amorphous  glucoside  (see 
above).    A  saponin  substance. 

Pharmacology. — Its  action  resembles  somewhat  that  of 
digitalis.  It  irritates  more,  and  is  therefore  more  liable  to 
cause  nausea  and  vomiting,  and  its  effect  on  the  circulation  is 
less  powerful ;  but  it  is  a  better  diuretic,  and  is  also  a  so- 
called  stimulant  expectorant. 
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It  is  used  mainly  in  the  treatment  of  chronic  bronchitis 
with  profuse  expectoration.  It  is  also  employed,  with  other 
remedies,  in  dropsy,  including  cardiac  dropsy,  but  it  is  not 
used  as  a  substitute  for  digitahs  or  strophanthus  in  the 
treatment  of  heart-failure. 

Acetum  Scillae. — Contains  the  active  ingredients  of  1 
omice  of  squill  in  8  fluid  ounces  of  diluted  acetic  acid. 
Dose. — 10  to  30  minims. 

Pharmacology.  —  It  may  be  employed  in  chronic 
bronchitis,  but  is  not  largely  used. 

Syrupus  Scillae. — The  acetum  saturated  with  sugar. 
Vinegar  of  squill,  20  fl.  oz.  ;  sugar,  38  oz. 
Dose. — 4-  to  1  fluid  drachm. 

Pharmacology. — Used  in  chronic  bronchitis.   It  is 
a  useful  preparation  to  give  to  children. 

Oxymel  Scillae. — Contains,  roughly,  the  active  prin- 
ciples of  1  of  squill  in  20  by  weight  or  15  by  volume 
of  a  mixture  of  dilute  acetic  acid  and  honey. 

Squill,       oz.  ;  acetic  acid,  2|  fl.  oz. ;  distilled  water,  8  fl.  oz. 
clarified  honey,  about  27  fl.  oz. 

Dose. — ^  to  1  fluid  drachm. 

Pharmacology.  —  Used  in  the  treatment  of  chronic 
bronchial  catarrh  in  children. 

Pilula  Scillae  Composita.  —  Contains  squill  ^  ;  am- 
moniacum  J- ;  ginger  ^. 

Squill,  1^ ;  ginger,  1  ;  ammoniacum,  1 ;  hard  soap,  1  ;  syrup  of 
glucose,  1. 

Dose. — 4  to  8  grains. 

Pharmacology. — A  convenient  preparation  for  ad- 
ministering squill  in  chronic  bronchitis  and  other  condi- 
tions. The  ammoniacum  aids  the  action  of  the  squill  on 
the  bronchial  mucous  membrane  and  the  kidneys  ;  the 
ginger  acts  as  a  carminative  and  diminishes  any  untoward 
effect  on  the  alimentary  canal.    It  is  not  much  used. 
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Pilula  Ipecacuanha  cum  Scilla.— Contains  squill 
i  ;  ammoniacum  ;  ipecacuanha  root  ;  opium  See 
page  317. 

Tinctura  Scillse. — Contains  the  active  principles  of  1 
ounce  of  squill  in  5  fluid  ounces. 
Dose. — 5  to  15  minims. 

Pharmacologij. —It  is  the  most  commonly  used  pre- 
paration of  squill.  It  is  the  only  fluid  preparation  which 
is  not  acid,  and  is  therefore  the  only  one  compatible  with 
alkalies,  such  as  ammonium  carbonate. 


GLUCOSIDES  PEODUCING  HYDROCYANIC  ACID 

Three  of  the  drugs  of  the  Pharmacop(]eia— bitter  almonds, 
cherry-laurel  leaves,  and  Virginian  prune  bark— contain 
a  glucoside,  amygdalin  (or  one  very  closely  allied  to  it),  and 
a  ferment,  emulsin,  and  these,  when  the  drug  is  treated  with 
water,  are  brought  into  solution  and  interact,  forming  hydro- 
cyanic acid  and  other  substances  (see  page  8).  The  action 
of  these  drugs  is  mainly  that  of  the  hydrocyanic  acid  they 
yield.     They  are  not  much  used  medicinally. 

The  ferment  acts  the  part  of  a  hydrolysing  agent.  The  reaction  may  ' 
be  expressed  as  follows : 

02oH,,NOii  +  2H,0  =  2G,B.^,0,  +  CoH.CHO  +  HON 

amygdaliu  glucose        beuzaldehyde    hydrooyaulc  acid 

Amygdalin  occurs  in  a  crystalline  and  an  amorphous  variety.  Amor- 
phous amygdalin  (laurocerasin)  is  probably  a  compound  of  amygdalin 
with  amygdalic  acid. 

ALMONDS 

Both  sweet  and  bitter  almonds  are  official.  Sweet  almonds 
do  not  yield  hydrocyanic  acid  when  treated  with  water, 
because  they  contain  no  amygdalin,  but  they  are  otherwise  so 
closely  allied  to  bitter  almonds  that  they  may  convenientl}^  be 
described  here. 
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Amygdala  Dulcis.— '  The  ripe  seed  of  Piamus  Amyg- 
dalus,  Stokes,  var.  dnlcis,  Baillon.  It  is  known  in  commerce 
as  the  Jordan  almond.' 

Characters.— ^Q&.x\j  oblong  flattened  seeds  of  a  cinnamon- 
brown  colour,  romided  at  one  end,  pointed  at  the  other.  On 
section  they  are  seen  to  be  composed  of  a  thin  rough  testa, 
which  encloses  two  large  oily  cotyledons.  The  cotyledons 
deprived  of  the  testa  (blanched  almonds)  when  rubbed  with 


a 

Fig.  38. 

(a)  Sweet  Almond.    (&)  Bitter  Almond.    The  sections  show  the  cotyledons 
with  plumule  and  radicle.    Natural  size. 


water  form  an  emulsion  with  no  distinctive  odour.  The  taste 
is  nutty  and  characteristic. 

Chief  Constituents. — Proteid  (about  20  per  cent.)  ;  fixed  oil 
(about  50  per  cent.)  The  seeds  contain  no  starch.  They 
contain  emulsin  but  no  amygdalin. 

Pharmacology. — They  are  innocuous,  and  merely  act  the 
part  of  foods.  (Almond  flour  is  used  to  make  bread  for 
diabetic  patients.) 

Pulvis  Amygdalae  Compositus. — Consists  of  sweet 
almonds  8  ;  sugar  4 ;  gum  acacia,  1. 

It  is  used  as  an  emulsifying  agent,  and  to  prepare  the 
following  mixture. 

Mistura  Amygdalae. — Consists  of  1  ounce  of  the 
compound  powder  rubbed  up  into  an  emulsion  with  8 
fluid  ounces  of  distilled  water,  and  strained. 

Dose. — \  to  1  fluid  ounce. 
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Pharmacology. —Used  as  a  placebo,  and  a  vehicle 
for  cough  medicines. 

Amygdala  Amara.— '  The  ripe  seed  of  Primus  Amyg- 
dalus,  Stokes,  var.  amara,  Baillon.'' 

Gharacters.—Bimilav  to  sweet  almonds,  but  shorter  and 
more  ovate  in  shape.  When  rubbed  with  water  they  give  off 
the  odour  of  hydrocyanic  acid.  They  have  a  bitter  hydro- 
cyanic-acid-like taste. 

Chief  Constituents. —Amjgd'cilin  (a  crystalline  glucoside) 

and  emulsin  (a  ferment)  which 
yield  hydrocyanic  acid  (about 
0-25  per  cent,  of  weight  of  seeds)  ; 
fixed  oil  (40  per  cent.)  ;  proteids. 

Pharmacology. — That  of  the 
hydrocyanic  acid  they  yield.  The 
seeds  are  not  much  used  medicin- 
ally, hydrocyanic  acid,  cherry- 
laurel  water  or  syrup  of  Virginian 
prune  bark  being  preferred.  They 
are  chiefly  employed  as  a  source 
of  the  fixed  oil  (seepage  545). 

CHEERY-LAUEEL  LEAVES 

Laurocerasi  Folia.  —  '  The 

fresh  leaves  of  Prunus  Lauro- 
cerasus.  Linn.' 

Characters.  —  Thick,  cori- 
  aceous,  oblong-lanceolate  leaves, 

Twith  a  distantly  serrated  and 
slightly  recurved  margin,  and  a 
shortly  acute  and  somewhat  re- 
curved apex;  about  5  to  6  inches 
in  length,  and  about  2  inches 
broad.  The  petiole  is  short  and 
stout.  The  upper  surface  is  dark- 
green  in  colour  and  glossy ;  the  under  surface  is  paler  and 


Fm.  39. 

Fresh  eherry-lauriel  leaf.  Under 
surface.    Natural  size. 
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shows  a  prominent  midrib,  near  the  base  of  which,  on  each 
side,  are  one  to  four  brownish  depressed  spots,  the  remains 
of  ghmds.  Almost  inodorous  when  entire,  but  when  bruised 
emitting  the  odour  of  hydrocyanic  acid. 

The  dried  leaves,  which  are  not  official,  are  liable  to  be  confounded 
with  jaborandi  leaves,  but  the  entire  margin,  the  emarginate  apex,  and 
the  oil  glands  of  the  latter  readily  serve  to  distinguish  it  from  cherry- 
laurel  leaves. 

Chief  Co7istituents. — Amorphous  amygdaHn  (laurocerasin) 
and  emulsin,  which  yield  hydrocyanic  acid  (about  O'l  per 
cent.  ;  the  yield  varies  somewhat  with  the  time  of  the  year). 

Aqua  Laurocerasi. — Standardised  to  contain  0"1  per 
cent,  of  hydrocyanic  acid. 

Dose. — J  to  2  fluid  drachms. 

Pharmacology. — That  of  a  0-1  per  cent,  solution  of 
hydrocyanic  acid.  It  may  be  employed  in  place  of  hydro- 
cyanic acid  in  cases  in  which  this  is  beneficial  (to  allay 
cutaneous,  gastric,  and  bronchial  irritation),  but  it  is  not 
much  used.  It  is  liable  to  deteriorate  on  keeping  unless 
stored  in  well-stoppered  bottles. 

VIEGINIAN   PEUNE  BAEK 

Pruni  Yirginianae  Cortex.—'  The  bark  of  Prunus 
serotina,  ^J/wA.,  collected  in  the  autumn.' 

Characters.— Cmyed  or  flatfish  pieces  or  fragments  vary- 
ing in  size  up  to  5  inches  in  length,  2  inches  in  breadth,,  and 
about  i  inch  in  thickness.  Young  bark  is  sometimes 
covered  with  a  reddish-brown,  thin,  smooth,  sometimes 
glossy,  papery  cork,  marked  with  whitish  lenticels,  but 
generally  the  cork  has  been  removed,  and  the  outer  surface 
consists  of  the  greenish-brown  cortex  marked  with  transversely 
elongated  scars.  In  old  bark  the  cortex  is  further  denuded, 
and  consequently  it  has  a  rough  appearance,  and  is  of  a 
uniform  cinnamon-brown  colour.  The  inner  surface  is  finely 
striated  or  fissured  and  reticulated,  and  is  cinnamon-brown  in 
colour.    The  fracture  is  short  and  granular,  and  the  fractured 
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surface  has  a  reddish-grey  colour.  The  odour  is  slight  until 
moistened,  when  it  develops  the  smell  of  hydrocyanic  acid  ; 
the  taste  is  astringent,  aromatic,  and  bitter. 


Fig.  40. 

Virginian  prune  bark,  showing  external  and  internal  surfaces.     Natural  size. 

Chief  Constituents. — Amorphous  amygdalin,or  a  glucoside 
closely  allied  to  it,  and  a  ferment,  which  give  hydrocyanic 
acid  (0-15  to  0*2  per  cent,  of  bark) ;  a  bitter  crystalline 
glucoside  ;  tannin  (about  3-5  per  cent.). 

Fharniacology . — Its  action  is  due  almost  solely  to  the 
hydrocyanic  acid  which  is  formed.  It  has  also  a  mild  bitter 
action  (see  page  453). 

Syrupus  Pruni  Virginianae. — A  syrup  containing  0-02 
to  0*03  per  cent,  of  hydrocyanic  acid. 

Virginian  prune  bark,  3  oz. ;  refined  sugar,  15  oz.  ;  glycerin, 
l:j  fl.  oz. ;  distilled  water  to  make  20  fl.  oz. 

Dose. — ^  to  1  fluid  drachm. 

Pharmacology. — It  is  sedative,  and  is  used  to  alleviate 
the  cough  of  phthisis  and  bronchitis,  but  it  is  not  a  power- 
ful remedy.  It  is  a  useful  flavouring  syrup,  especially 
for  cough  medicines. 
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Tinctura  Pruni  Virginianse. — Contains  0-03  to  0-04 
per  cent,  of  hydrocyanic  acid. 

Virginian  prune  barli,  4  oz.  ;  alcohol  (90  per  cent.),  12i  fl.  oz.  ; 
distiUecl  water,  7^  fl.  oz. 

Dose. — |-  to  1  fluid  drachm. 

Pharmacology.-— li  is  sedative  on  account  of  the  hydro- 
cyanic acid  it  contains,  and  is  also  a  mild  bitter.  It  is 
useful  in  the  same  cases  as  the  syrup,  but  is  of  greater 
service  in  chronic  gastric  catarrh. 

GLUCOSIDES  PEODUCING  lEEITANT  OILS 

Black  and  white  mustard  seeds  and  horse-radish  root  (and 
other  unofficial  drugs)  contain  glucosides  and  ferments, 
which,  when  brought  into  solution,  interact,  and  form,  besides 
other  substances,  irritant  oils.  Black  mustard  seeds  and 
horse-radish  root  contain  the  glucoside  smigrin  (potassium 
myronate)  and  the  ferment  myrosin,  which  yield  the  official 
volatile  oil  of  mustard  (allyl  iso-thiocyanate).  White  mustard 
seeds  contain  the  same  ferment,  myrosin,  but  a  different 
glucoside,  sinalbin,  and  these  form  white  mustard  oil  (acrinyl 
iso-thiocyanate) .  The  ferments  simply  hydrolyse  the  glucosides. 

Sinigrin  is  obtained  as  colourless  crystals,  soluble  in  water,  forming  a 
neutral  solution  with  a  bitter  taste.  Its  hydrolysis  by  means  of  the  fer- 
ment, myrosin,  may  be  expressed  as  follows  : 

0— SO2OK 
/ 

C— S— CeHi^Os  +  H,0  =  OgHgNCS  +    KHSC^  +  O^^^^O^ 
% 

N-C3H, 

potassium 
allyl  hydrogen 
sinigrin  iso-thiocyanate      sulphate  glucose 

Sinalbin  occurs  in  yellowish  needles,  moderately  soluble  in  water, 
and  having  a  bitter  taste.    Its  hydrolysis  may  be  expressed  thus  : 

0-SO,-0-Gi<,H,„0- 
C— S— C«HiiO,  -t-  H,0  =  G,H,0-NCS  +  Ci^H^iNOsHSOj  4-  O^JL^^O^ 

N— CH^-OoH.OH 

acrinyl  siiuipino 
sinalbin  iso-tliiocyauatc  sulphate  glucose 

24 
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White  mustard  oil  (acrinyl  or  para-hydroxy-benzyl  iso-tliiocyanate)  is 
only  slightly  volatile.  It  has  a  faint  anise  odour  at  ordinary  temperatures, 
but  becomes  very  pungent  if  heated.  It  has  a  similar  pharmacological 
action  to  volatile  oil  of  mustard,  but  is  less  powerful  and  its  effects  appear 
more  slowly. 

Sinapin,  the  alkaloid  produced  by  the  hydrolysis  of  sinalbin,  is  an 
ester  of  choline  and  sinapic  acid. 

VOLATILE  OIL  OF  MUSTAED 

Oleum  Sinapis  Volatile.  —  '  Distilled  from  black 
mustard  seeds  after  maceration  with  water.' 

Characters. — A  colourless  or  pale-yellow  mobile  liquid, 
with  an  irritating  odour  and  a  very  pungent  acrid  taste. 
Soluble  in  50  parts  of  water ;  miscible  with  alcohol  and  ether. 

Specific  gravity,  1-018  to  1-030.  It  distils  between  147°  and  152°C.  It 
should  contain  no  ethylic  alcohol  or  petroleum. 

It  usuallj'  contains  small  amounts  of  other  substances  (allyl  thio- 
cyanate,  cyanallyl),but  these  rarely  exceed  1  or  2  per  cent. 

Pharmacology. — If  a  thin  layer  is  painted  on  the  skin  it 
produces  almost  at  once  burning  pain  and  redness,  which 
usually  disappear  in  10  to  20  minutes.  Larger  amounts 
produce  vesication  and,  if  the  application  is  continued, 
troublesome  ulcers.  It  is  not  employed  therapeutically  in  the 
pure  form. 

Linimentum  Sinapis. — An  alcoholic  solution  con- 
taining nearl}!'  4  per  cent,  of  volatile  oil  of  mustard  and 
6  per  cent,  of  camphor. 

Volatile  oil  of  mustard,  2  c.c. ;  camphor,  3  gr. ;  castor  oil,  7  c.c. ; 
alcohol  (90  per  cent.),  43  c.c. 

Pharmacology.  —  A  powerfully  stimulating  liniment. 
It  may  be  employed  to  stimulate  the  growth  of  hair  in 
patchy  baldness  of  the  scalp,  or  as  a  counter-irritant  to 
relieve  deep-seated  pain. 

MUSTARD  SEEDS 

Sinapis  Nigrae  Semina.  '  The  dried  ripe  seeds  of 
Brassica  nigra,  Koch.' 
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Characters.—  Small  dark  reddish-brown  and  minutely 
pitted  seeds,  globular  or  somewhat  ovoid  in  shape,  about  ^V, 
inch  in  diameter,  and  -V  gJ^f'-in  in  weight.  On  section  they 
show  a  greenish -yellow  oily  interior,  which  consists  of  two 
folded  cotyledons   embracing  a  small   radicle.    They  are 


(a)  Black  mustard  seeds,    (b)  White  mustard  seeds,    f  linear. 

odourless  either  entire  or  powdered,  when  dry,  but  when 
rubbed  with  water  they  develop  a  characteristic  pungent 
odour.  The  taste  is  bitter  at  first,  but  quickly  becomes 
strongly  pungent. 

Compare  with  colehicum  seeds  (page  346). 

Chief  Constituents. — Sinigrin,  a  crystalline  glucoside,  and 
myi'osin,  a  ferment,  which  in  presence  of  water  react,  forming 
volatile  oil  of  mustard  (0-5  to  0*75  per  cent,  of  the  seeds)  ; 
fixed  oil  (31  to  33  per  cent.). 

Sinapis  (see  page  372). 

Charta  Sinapis  (see  page  373). 

Sinapis  Albse  Semina. —  'The  dried  ripe  seeds  of- 
Brassica  alba,  Boiss.' 

Characters. — Small,  yellowish,  almost  globular  seeds, 
minutely  pitted,  about  jV  inch  in  diameter,  and  grain  in 
weight.  Other  characters  similar  to  those  of  black  mustard 
seeds,  but  the  odour  after  triturating  with  water  and  the 
taste  are  less  pungent. 


a 


b 


Fig.  41. 
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Chief  Constituents.  -  Sinalbin,  a  crystalline  glucoside,  and 
myrosin,  a  ferment,  which  form,  in  the  presence  of  water, 
oil  of  white  mustard  (acrinyl  iso-thiocyanate)  ;  fixed  oil 
(28  to  26  per  cent.). 

Oil  of  white  mustard  is  less  pungent  and  irritant  than  volatile  oil  of 
mustard,  and  hence  white  mustard  seeds  have  a  less  pungent  taste  than 
black  mustard  seeds. 

Sinapis— mustard.  '  The  dried  ripe  seeds  of  Brassica 
nigra  and  Brassica  alba,  powdered  and  mixed.' 

Characters.  —  A  greenish -yellow  powder,  inodorous 
when  dry,  but  exhaling  a  pungent  odour  when  moistened 
with  water.  The  taste  is  transiently  bitter,  then  strongly 
pungent. 

It  should  contain  no  turmeric  or  starch. 

It  is  said  that  a  mixture  of  powdered  black  and  white  mustard 
seeds  is  more  economical  than  black  mustard  seeds  alone,  because 
the  latter  contain  insufficient  ferment  to  decompose  the  whole  of  the 
sinigrin  present. 

Pharmacologij.  -The  action  is  due  mainly  to  the 
volatile  oil  of  mustard  which  is  formed  when  the  mustard 
comes  in  contact  with  water.  Two  to  four  teaspoonfuls 
added  to  a  gallon  of  warm  water  form  the  so-called  mustard 
bath.  It  produces  a  mild  rubefacient  effect,  and  is  used  as 
a  foot  bath  in  the  treatment  of  colds  and  congestive  head- 
ache, as  a  sitz  bath  for  amenorrhoea,  and  as  a  general  bath 
for  children  in  the  treatment  of  bronchitis,  collapse,  un- 
consciousness, &c.  Mustard  is  applied  as  a  local  irritant 
in  the  form  of  mustard  poultices  and  mustard  leaves. 
The  poultice  is  made  by  mixing  it  with  an  equal  or  double 
weight  of  linseed  meal  previously  made  into  a  poultice.  It 
has  a  well-marked  rubefacient  action,  and  is  used  to  apply 
to  the  back  in  pneumonia,  pleurisy,  and  bronchitis,  and  to 
the  loin  to  relieve  congestion  of  the  kidneys.  It  may  be 
left  on  about  four  hours. 

Taken  by  the  mouth,  mustard  has  a  characteristic 
pungent  taste,  and  is  used  almost  solely  as  a  condi- 
ment.  A  teaspoonful  mixed  with  warm  water  will  produce 
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vomiting,  and  may  be  used  as  an  emetic  in  case  of 
emergency. 

Charta  Sinapis. — Black  and  white  mustard  seeds 
deprived  of  their  fixed  oil,  powdered,  mixed  with  solution 
of  india-rubber  and  spread  upon  cartridge  paper. 

Pharmacology. — It  is  dipped  into  warm  water,  and 
applied  to  the  skin.  After  a  short  interval,  prickling  is 
experienced,  which  gradually  increases  to  a  burning  sensa- 
tion, and  generally  necessitates  the 
removal  of  the  mustard  paper  in 
about  thirty  minutes.  Well-marked 
redness  will  then  be  noticed.  The 
preparation  is  used  mainly  as  a 
counter-irritant  to  relieve  deep-seated 
abdominal  and  other  pains. 

HORSE-EADISH  ROOT 

Armoraciae  Radix.  —  '  The  fresh 
root  of  Cochlearia  Armoracia,  Linn., 
collected  from  cultivated  plants.' 

Characters. — Pale-brown  or  cream- 
coloured,  nearly  cylindrical  roots,  usually 
a  foot  or  more  in  length,  and  about 
1  inch  in  diameter,  enlarged  and  often 
divided  at  the  crown,  which  is  marked 
by  closely  approximated  semi-amplexi- 
caul  leaf-scars.  It  gives  off  but  few 
lateral  rootlets.  The  section  is  whitish. 
It  is  indorous  when  entire,  but  exhales 
a  characteristic  mustard-like  odour  when 
scraped  or  bruised.  The  taste  is  pungent. 

Active  Principles.— The  glucoside 
sinigrin,  and  the  ferment  myrosin,  which 
produce  volatile  oil  of  mustard  (about  0-05  per  cent,  of  the 
weight  of  the  root). 

It  is  most  active  in  the  early  spring  and  autumn. 


Fig.  42. 
Fresh  horse-radish  root. 
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Pharmacology. —Its  action  is  similar  to  mustard,  but 
weaker.  Except  as  a  condiment,  it  is  used  only  in  the  form  of 
the  following  preparation. 

Spiritus  Armoraciae  Compositus.  —  Contains  the 
active  volatile  ingredients  of  5  ounces  of  horse-radish  root, 
5  ounces  of  bitter  orange-peel,  and  a  Httle  nutmeg,  in  40 
fluid  ounces. 

Horse-radish  root,  5  oz.  ;  dried  bitter-orange  peel,  5  oz. ;  nutmeg 
bruised,  55  gr.  ;  alcohol  (90  per  cent.),  1|  pints ;  distilled  water 
li  pints.    Mix  and  distil  2  pints. 

Dose. — 1  to  2  fluid  drachms. 

Pharmacology. — It  has  a  pleasant  pungent  taste,  and 
acts  in  a  similar  manner  to  a  volatile  oil  (seepage  469).  It 
is  used  mainly  as  a  gastric  tonic  and  carminative  in 
chronic  gastric  catarrh. 


SAPONIN-GLUCOSIDES 

The  four  following  drugs  yield  saponins.  They  are  of 
comparatively  little  therapeutical  importance. 

Saponins  are  a  variety  of  glucosides  which  are  soluble  in  water, 
forming  solutions  which  froth  strongly  when  shaken.  They  are  decom- 
posed by  dilute  acids  into  sapogcnins  and  sugars  (and,  usually,  a  small 
quantity  of  a  volatile  substance  with  an  aromatic  odour).  They  are 
soluble  in  solutions  of  caustic  alkalies  and  carbonates,  often  in  alcohol, 
slightly  in  chloroform,  but  not  at  all  in  ether.  Most  of  them  give  charac- 
teristic colours  with  strong  sulphuric  acid,  and  some  of  them  are  slightly 
acid  in  character.  They  are  irritating  to  mucous  membranes,  producing 
violent  snee/ing  if  sniffed,  possess  a  very  acrid  taste,  and  are  powerful 
solvents  of  red  blood-corpuscles.  They  also  have  the  power  of  suspend- 
ing insoluble  substances  in  aqueous  solution.  The  general  formula 
CjiH.jH-sOio  has  been  given  to  them. 

The  different  saponins  are  distinguished  by  prefixing  the  name  of  the 
di'ug  from  which  they  are  derived,  except  in  the  case  of  quillaia  bark, 
which  is  commonly  called  saponin,  instead  of  quillaia-saponin. 

The  more  powerful  pharmacologically-active  saponins  are  known  as 
sapotoxins. 

Pharmacological  Action  of  Saponins. — The  most  charac- 
teristic actions  of  the  saponins  are  their  irritant  action  when 
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applied  to  mucous  membranes  or  denuded  surfaces,  and  then- 
powerful  influence  in  dissolving  red  blood- corpuscles  when 
brought  into  contact  with  them.  They  have  practically  no 
action  on  the  unbroken  skin  unless  applied  as  an  omtment 
and  well  rubbed  in,  when  they  produce  irritation. 

When  snifled  in  fine  powder  they  produce  violent  sneezmg. 
If  taken  in  solution  they  have  an  acrid  taste,  and  produce 
an  acrid  sensation  in  the  throat.  In  small  doses  they  have 
no  other  obvious  effect,  but  large  doses  produce  severe  gastro- 
intestinal irritation.  Most  of  them  are  not  absorbed  as  such 
or  are  absorbed  very  slowly,  and  consequently  they  do  not 
produce  a  distinct  general  action  when  administered  in  this 
way.  If,  however,  they  are  injected  intravenously,  they  pro- 
duce severe  effects,  and  are  markedly  toxic. 

Their  action  on  red  blood- corpuscles  is  of  more  scientific 
than  practical  interest.  Very  dilute  solutions  will  destroy 
these,  whether  normal  or  hardened.  Consequently,  blood  to 
which  they  are  added  becomes  laked.  This  action  explains 
some  of  the  symptoms  observed  when  saponins  are  injected 
intravenously. 

QUILLAIA  BAEK 

Quillaiae  Cortex— soap  bark.  '  The  inner  part  of  the 
bark  of  Quillaja  saponaria,  Molina.'' 

Characters. — Occurs  in  pieces  of  very  varying  size.  It  is 
imported  in  large,  flattish  pieces  about  3  feet  in  length,  4  to  6 
inches  broad,  and  about  \  inch  thick.  The  external  surface 
is  rough,  longitudinally  striated,  and  of  a  cream  or  pale- 
brown  colour,  except  in  places  where  the  outer  bark  has  been 
imperfectly  removed,  in  which  places  it  is  reddish  or  blackish- 
brown  in  colour.  The  inner  surface  is  smooth  and  cream- 
coloured.  The  fracture  is  splintery,  and  the  fractured  surface 
appears  somewhat  laminated  and  exhibits  minute  glistening 
points  (calcium  oxalate  crystals ;  also  often  to  be  seen  on  the 
outer  surface).  It  has  no  distinctive  odour,  but  the  powder, 
if  sniffed,  produces  violent  sneezing ;  the  taste  is  acrid. 

Chief  Constituents. — Sapotoxin,  quillajic  acid,  methyl- 
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quillajic  acid  ?,  saponin  (an  inactive  modification  of  quillaji 
acid  ?).    Total  saponins  about  9  per  cent. 

Commercial  saponin  consists  of  a  mixture  of  these. 


Fig.  43. 


QuiUaia  bark,  showing  external  and  internal  surfaces.    |  linear. 

Tinctura  Quillaiae. —Contains  the  saponins  of  1  ounce 
of  quillaia  bark  in  20  fluid  ounces. 
Dose. — I  to  1  fluid  drachm. 

Fharmacologij . — That  of  the  saponins  it  contains.  It 
has  been  used  as  an  expectorant,  but  is  of  doubtful  value. 
It  is  employed  as  an  emulsifying  agent,  but  is  unsuitable 
for  medicines  intended  for  internal  use. 

Liquor  Picis  Carbonis. — See  page  538. 
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Senegee  Radix.— 'The  dried  root  of  Polygala  senega, 

Characters. — Slender,  more  or  less  curved  or  contorted 
roots,  from  2  to  4  inches  in  length,  greyish  or  brownish- 
yellow  in  colour,  and  surmounted  by  a  crown  which  bears  the 
bases  of  numerous  slender  aerial 
stems.  The  root  gradually  tapers, 
and  often  divides  into  a  few 
branches.  The  cortex  has  a  some- 
what translucent  appearance,  is 
longitudinally  and  sometimes  trans- 
versely wrinkled,  and  in  the  upper 
part  is  frequently  thickened  longi- 
tudinally along  one  side,  forming 
a  so-called  keel.  It  breaks  with  a 
short  fracture,  and  the  section  shows 
a  large  whitish  wood,  which  in  the 
upper  part  of  the  root  is  usually 
irregularly  developed,  appearing  as 
though  wedge-shaped  pieces  had 
been  removed.  The  odour  is  slight 
but  characteristic ;  the  taste  is  at 
first  sweet,  then  acrid. 

Chief  Constituents. — Two  sa- 
ponins— senegin  and  polygalic 
acid ;  small  amounts  of  methyl 
salicylate  (probably  exists  as  gaul- 
therin),  an  ester  of  valerianic  acid, 
resin,  &c. 

Pharmacology. — It  has  a  local 
irritant  action  due  to  the  sapo- 
nins it  contains,  and  it  is  believed 

to  increase  and  aid  the  expulsion  of  the  bronchial  secretion, 
but  satisfactory  evidence  on  this  point  is  wanting.  It  is  used 
almost  solely,  in  combination  with  other  remedies,  in  the 


Pig.  44. 

Senega  root,  and  sections 
showing  aWormal  wood.' 
Natural  size. 
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treatment  of  chronic  bronchitis.  The  infusion  and  the  tincture 
are  the  preparations  most  commonly  employed. 

Infusum  Senegae.    Contains  the  active  principles  of 
1  ounce  of  senega  root  in  20  fluid  ounces. 
Dose. — -i-  to  1  fluid  ounce. 

Liquor  Senegae  Concentratus. — Contains  the  active 
principles  of  1  ounce  of  root  in  2  fluid  ounces. 
Dose.—  \  to  1  fluid  drachm. 

Tinctura  Senegae.— Contains  the  active  principles  of 
1  ounce  of  root  in  5  fluid  ounces. 
Dose. —  .V  to  1  fluid  drachm. 

SAESAPAEILLA 

Sarsae  Radix. — '  The  dried  root  of  Smilax  ornata,  Hooh.f. 
Imported  from  Costa  Eica,  and  commonly  known  as  Jamaica 
sarsaparilla.' 

Characters. —  Usually  imported  in  nearly  cylindrical 
bundles  about  18  inches  long  and  4^-  inches  broad,  consisting 


Fig.  45. 

A  bundle  of  Sarsaparilla  as  imported.    \  linear. 


of  long  slender  roots,  folded  together  and  loosely  bound  with 
one  of  the  same  roots.  The  roots  are  dark  reddish-brown  or 
greyish- brown  in  colour,  tough  and  flexible,  ^  to  W  i^^ch 
thick,  roughly  cylindrical,  but  marked  with  deep  longitudinal 
furrows,  and  give  off  numerous  rootlets.    They  should  show 
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no  transverse  cracks.  The  transverse  section  exhiliits  a 
narrow  reddish-brown  bark,  and  a  yellowish-white  wood  and 
pith.  It  has  no  distinctive  odour ;  when  chewed  for  a  short 
time  it  has  an  acrid  taste. 


Fig.  46. 

A  small  portion  of  the  root.    Natural  size. 


The  microscopic  appearance  of  the  endodermal  cells  as  seen  in  trans- 
verse section — nearly  square  and  uniformly  thickened — is  often  an 
important  feature  in  distinguishing  the  official  from  other  varieties  of 
sarsaparilla. 

Chief  Go7istituents. — Three  saponins — sarsaponin,  paril- 
lin,  both  crystalline  ;  smilasaponin,  amorphous.  Sarsaponin 
is  the  most  active.    A  trace  of  volatile  oil,  resin,  &c. 

Pharmacology. — Its  action  is  slight  and  is  dependent 
mainly  on  the  saponins  it  contains.  It  has  been  given,  com- 
bined with  other  remedies,  in  syphilis  and  chronic  rheumatism, 
but  it  has  probably  no  beneficial  action. 

Extractum  Sarsae  Liquidum. — Contains  the  prin- 
ciples of  1  ounce  of  sarsaparilla  in  1  fluid  ounce. 

It  also  contains  glycerin  (1  in  10  by  volume). 
Dose. — 2  to  4  fluid  drachms. 

Liquor  Sarsae  Compositus  Concentratus. — A  liquor 
prepared  from  sarsaparilla,  sassafras  root,  guaiacum  wood, 
dried  liquorice  root,  and  mezereon  bark. 

Sarsaparilla,  20  oz. ;  sassafras  root,  2  oz. ;  guaiacum  wood,  2  oz. ; 
dried  liquorice  root,  2  o/..  ;  mezereon  bark,  1  oz. ;  alcohol  (90  per  cent.), 
4i  fl.  oz. ;  distilled  water,  to  make  20  fl.  oz. 
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-Dose.— 2  to  8  fluid  drachms. 

Pharmacology. — It  has  no  action  of  importance.  The 
liquorice  root  gives  it  a  somewhat  pleasant  taste.  It  is 
employed  mainly  as  an  excipient.  for  potassium  iodide. 


HEMIDESMUS  BOOT 

Hemidesmi  Radix— Indian  sarsaparilla.  'The  dried 
root  of  Hemidesmus  indicus,  B.Br.' 

C/ia?-ac^e?-5.— Long,  rigid,  somewhat  tortuous,  to  ^inch 
in  diameter,  dark  brown  or  reddish-brown,  longitudinally 
furrowed,  and  marked  at  intervals  by  deep  transverse  cracks. 
On  one  side  the  cork  is  frequently  separated  from  the  cortex, 


Fig.  47. 

Two  pieces  of  hemidesmus  root.    Natural  size. 


and  the  whole  bark  may  be  easily  detached  from  the  wood. 
The  transverse  section  shows  a  greyish  bark  and  a  large 
yellowish  wood.  The  odour  is  slight  but  fragrant,  resembling 
Tonquin  beans ;  the  taste  is  somewhat  sweetish  and  aromatic. 

Chief  Gonstituejits. — A  saponin  which  has  not  been 
isolated,  but  is  often  termed  hemidesmin  ;"  coumarin,  which 
gives  it  the  fragrant  odour ;  tannin  in  the  bark. 

Pharmacology. — It  has  very  little  action.  It  has  been 
used  for  the  same  purposes  as  sarsaparilla,  but  is  rarely  em- 
ployed in  this  country. 
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Syrupus  Hemidesmi. — Contains  approximately  the 
active  ingredients  of  1  ounce  of  hemidesmus  root  in  8 
ounces. 

Heniidesnnis  root,  4  oz.  ;  sugar,  28  oz. ;  distilled  water,  20  fl.  oz. 
The  product  should  weigh  42  oz. 

Dose. — I  to  1  fluid  drachm. 

Pharmacology. — It  has  no  action  of  importance.  It 
may  be  used  as  a  flavouring  agent. 

GLUCOSIDES  POSSESSING  A  PUEGATIVE  ACTION 

Four  ofiicial  drugs,  which  are  used  chiefly  as  purgatives, 
owe  their  action  to  the  gkicoside  or  gkicosides  contained  in  them. 
These  are  jalap,  scammony  root,  colocynth  pulp,  and  euony- 
mus  bark.  Senna  and  rhubarb  root  also  contain  purgative 
glucosides,  and  aloin,  the  active  ingredient  in  aloes,  is  said  to 
be  a  glucoside,  but  as  its  glucosidal  nature  has  not  been  con- 
firmed, and  as  the  glucosides  of  senna  and  rhubarb  root  are 
probably  not  the  most  active  principles,  these  drugs  are  better 
described  in  a  separate  group. 

The  changes  which  the  active  principles  undergo  in  the 
alimentary  canal  are  not  well  understood.  But  the  alkalinity 
of  the  intestinal  contents  appears  to  play  an  important  part. 
Thus  in  the  absence  of  bile  these  drugs  are  much  less  active 
than  normally,  whereas,  after  treatment  with  an  alkali  their 
activity  returns  to  a  greater  or  less  extent.  In  the  case  of 
the  glucosides  of  jalap  and  scammony  root,  which  yield  on 
hydrolysis  resin  acids,  the  probable  active  agent  is  the  alkali 
salts  of  these. 

There  is  reason  to  believe  that  these  acids  exist  in  the  drug  as  lactones 
or  acid-anhydrides,  but  the  question  is  not  of  sufficient  importance  to  be 
dealt  with  here. 

Fharmacological  Action. — Speaking  generally,  the  action 
of  these  substances  is  an  irritant  action.  In  therapeutic  doses 
they  produce  little  or  no  irritation  in  the  stomach,  but  after 
passing  into  the  intestines  they  are  dissolved,  if  previously 
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insoluble,  and  are  gradually  decomposed  as  they  pass  down 
the  intestinal  tract  by  the  alkaline  contents  of  the  intestine ; 
irritation  of  the  mucous  membrane  of  the  bowel  occurs, 
producing  increased  secretion  and  peristalsis,  and  finally  an 
evacuation.  As  the  faeces  are  nornially  '  formed '  in  the  large 
intestine,  the  chief  action  is  exerted  on  this  portion. 

Purgatives  differ  both  as  regards  the  time  they  take  to  act 
and  the  consistence  of  the  evacuation  they  produce.  The 
members  of  this  group  have,  for  vegetable  purgatives,  a  rapid 
action.    They  also  produce  a  watery  evacuation. 

When  a  purgative  action  follows,  practically  no  absorption 
of  the  drug  occurs,  and  therefore  no  general  symptoms  are 
produced,  but  after  large  doses  acute  irritation  both  of  the 
stomach  and  bowels  may  follow,  and  reflex  effects  may  result 
from  this  cause. 

The  commonest  ill-effect  produced  by  purgatives  is  colic. 
This  is  due  to  irregular  peristalsis,  and  it  is  generally  pro- 
duced by  the  members  of  this 
group.  Consequently  they 
are  always  combined  with  a 
carminative. 

JALAP 

Jalapa. — 'The  dried  tu- 
berciiles  of  Ipomoea  Purga, 
Hayne.'  They  '  should  yield 
not  less  than  9  nor  more 
than  11  per  cent,  of  resin 
having  the  properties  of  the 
official  Resin.' 

Characters.  —  Hard, 
heavy  tubercles,  of  varying 
size,  but  usually  from  1  to 
3  inches  in  length,  ovoid, 
napiform,  or  fusiform  in  shape,  dark  brown  in  colour,  furrow^ed 
and  wrinkled  in  appearance,  and  usually  marked  by  small 
transverse  scars.    Large  tubercles  are  frequently  incised  to 


Fig.  48. 

Two  jalap  tubercles,  showing  different 
shapes.    Natural  size. 
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facilitate  drying.  The  transverse  section  is  brownish  or 
yellowish-grey  in  colour,  horny,  but  sometimes  softish  in  con- 
sistence; and  shows  no  distinct  structure  beyond  irregular 
dark  lines  usually  arranged  concentrically.  The  odour  is 
characteristic  ;  the  taste  is  at  first  sweet,  then  acrid. 

Active  Principle  — The  official  resin,  which  consists  of 
convolvulin  (jalapin)  about  90  per  cent.,  and  scammonin 
about  10  per  cent. 

Convolvulin  is  a  white  amorphous  powder  soluble  m  alcohol,  but 
insoluble  in  water  or  ether.  Allvalies  gradually  decompose  it  and  form 
methyl-ethyl-acetic  acid  and  two  glucosidal  acids— purgic  acid  and  convol- 
vulic  acid.  Convolvulic  acid  is  decomposed  by  dilute  acids  into  glucose 
and  convolvulinolic  acid. 

Scammonin  occurs  as  a  transparent  amorphous  mass.  It  is  soluble 
in  alcohol  and  in  ether,  and  very  slightly  in  water.  It  dissolves  in  cold 
alkaline  solutions,  and  is  therefore  believed  to  be  the  anhydride  of  scam- 
monic  acid.  Scammonic  acid  breaks  up  under  the  influence  of  dilute 
acids  into  a  sugar  and  scammonolic  acid.  Scammonolic  acid  is  probably 
a  derivative  of  hexadecylic  acid  ;  convolvulinolic  acid  of  pentadecylic  acid. 

Dose. — 5  to  20  grains. 

Pharmacology. — Jalap  in  the  form  of  fine  powder  is  irri- 
tant to  mucous  membranes.  If  sniffed  it  produces  sneezing, 
and  taken  in  full  pharmacopoeial  doses  is  liable  to  produce 
nausea,  although  usually  it  is  well  borne.  On  reaching  the 
intestines  it  irritates  the  mucous  membrane,  and  produces 
distressing  colic  and  a  copious  watery  evacuation  of  the 
bowels  in  about  3  hours.  Bile  is  necessary  for  its  action.  It 
is  rarely  used  except  in  the  form  of  its  preparations. 

Extractum  Jalapae. — A  mixed  alcoholic  and  watery 
extract  of  jalap. 

Dose. — 2  to  8  grains. 

Pharmacology.— In  pharmacopoeial  doses  it  produces 
colic  and  a  watery  evacuation  of  the  bowels.  It  is  not 
much  employed,  and  should  not  be  given  alone. 

Tinctura  Jalapae, — Contains  1-5  per  cent,  of  jalap 
resin. 

Dose. — 4-  to  1  fluid  drachm. 

Pharmacology. — Its  action,  in  pharmacopoeial  doses, 
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is  similar  to  that  of  the  extract.  It  is  an  unnecessary- 
preparation. 

Pulvis  Jalapae  Compositus. — Consists  of  jalap  5, 
acid  potassium  tartrate  9,  ginger  1. 
Dose. — 20  to  60  grains. 

Pharmacology. — It  produces  a  copious  watery  evacua- 
tion of  the  bowels  in  2  to  4  hours,  usually  without  pain. 
The  ginger  acts  as  a  carminative,  and  counteracts  the 
griping  tendency  of  the  jalap.  The  acid  potassium  tartrate 
aids  the  effect  of  the  jalap  by  acting  as  a  saline  pm'gative. 
The  diuretic  effect  sometimes  observed  after  the  adminis- 
tration of  this  powder  is  probably  due  to  absorption  of  a 
portion  of  this  salt,  which  stimulates  the  kidneys  during 
the  process  of  excretion. 

It  is  used  largely  as  a  so-called  hydrogogue  purgative 
in  the  treatment  of  dropsy,  especially  dropsy  due  to  kidney 
disease,  and  it  is  also  given  in  chronic  Bright's  disease  to 
aid  elimination  of  waste  products  and  prevent  the  onset  of 
uraemia. 

Pulvis  Scammonii  Compositus, — Contains  3  of  jalap 
in  8.    See  page  B86. 

Jalapae  Resina. 

Prepared  by  extracting  jalap  with  alcohol,  adding  distilled  water 
to  the.  tincture  thus  obtained,  evaporating  off  the  alcohol,  washing 
the  residual  deposit,  and  dryuag. 

Characters. — Dark-brown,  brittle,  opaque  pieces,  trans- 
lucent in  thin  fragments,  or  a  light-brown  powder,  with 
a  sweetish  odour  but  a  somewhat  acrid  taste.  Insoluble 
in  water,  but  soluble  in  alcohol. 

Not  more  than  10  per  cent,  should  be  soluble  in  ether  (distinction 
from  scammony  resin  and  certain  other  resins).  The  Pharmacopoeia 
gives  a  test  to  show  the  absence  of  guaiacum  resin. 

DosG. — 2  to  5  grains. 

Pharmacology. — Its  action  is  similar  to  that  of  jalap, 
the  a  ctive  principle  of  which  it  is.    It  may  be  employed 
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in  combination  with  other  substances  as  a  purgative  pill 
for  occasional  use. 

Pilula  Scammonii  Composita.— See  page  886. 

SCAMMONY  BOOT 

Besides  scammony  root,  a  gum-resin  scammonium,  ob- 
tained by  incision  of  the  living  root,  is  also  official.  This 
must  be  distinguished  from  scammony  resin  obtained  from 
the  dried  root. 

Scammonise  Radix. — 'The  dried  root  of  Convolvulus 
Scammonia,  Linn.'' 

Characters. — Nearly  cylindrical,  more  or  less  twisted 
roots,  usually  of  large  size,  often  reaching  3  to  4  inches  in 
diameter,  pale  brownish-grey  in  colour,  longitudinally  fur- 


Scammony  root  and  section.    ^  linear.    Specimens  are  often  much  larger. 

rowed,  and  somewhat  enlarged  at  the  crown,  which  bears  the 
scars  or  remains  of  slender  aerial  stems.  The  fracture  is 
coarsely  fibrous.  The  transverse  section  is  greyish  in  colour, 
and  shows  a  characteristic  arrangement  of  the  wood,  which  is 
separated  into  distinct  irregular  bundles.  The  odour  is  slight, 
but  characteristic  ;  the  taste  at  first  sweetish,  afterwards  some- 
what acrid. 

Active  Principle. — The  official  resin  (about  5  per  cent.) 
which  consists  almost  entirely  of  a  giucosidal  resin,  scam- 
monin  (see  page  883). 

It  is  used  only  to  prepare  the  resin. 

Scammoniae  Resina. 

Prepared  by  exhausting  scammony  root  with  alcohol,  evaporating 
off  most  of  the  alcohol,  slowly  pouring  the  residual  liquid  into  three 

25 
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times  Its  bulk  of  distilled  water,  constantly  stirring,  washing  the 
deposited  resin,  and  drying  on  a  water-bath. 

Characters. — Brownish,  brittle,  translucent  pieces,  with 
a  somewhat  fragrant  odour,  and  a  sweetish,  afterwards 
acrid,  taste.  Insoluble  in  and  immiscible  with  water, 
soluble  in  alcohol  and  in  ether  (compare  jalap  resin). 

Tests  are  given  in  the  Pharmacopoeia  to  show  the  absence  of 
giiaiacum  resin. 

Dose. — 3  to  8  grains. 

Pharmacology . — Its  action  is  similar  to  that  of  jalap 
resin,  but  it  is  said  to  be  more  powerful  and  to  produce 
more  griping.  It  is  rarely  employed  except  in  combina- 
tion with  other  remedies. 

Pilula  Scammonii  Composita. — Contains  about  \ 
of  scammony  resin,  \  of  jalap  resin,  and  ginger. 

Scammony  resin,  1  oz.;  Jalap  resin,  1  oz. ;  curd  soap,  1  oz.  ; 
tincture  of  ginger,  3  fl.  oz.  Mix,  and  evaporate  on  a  water-bath 
to  a  suitable  consistence. 

Dose. — 4  to  8  grains. 

Pharmacology. — It  produces  a  brisk  purgative 
action,  sometimes  accompanied  by  pain.  It  is  used 
in  occasional  constipation,  and  as  a  so-called  vermifuge 
to  expel  intestinal  worms  after .  they  have  been  killed 
or  detached  by  liquid  extract  of  male  fern  or  other 
remedies.  It  may  be  employed  for  the  same  purposes 
as  compound  powder  of  jalap. 

Pulvis  Scammonii   Compositus.  —  Consists  of 
scammony  resin  4,  jalap  3,  ginger  1. 
Dose. — 10  to  20  grains. 

Phar^nacology. — It  produces  a  watery  evacuation 
of  the  bowels,  and  is  used  in  place  of  compound  jalap 
powder  when  a  more  powerful  effect  is  required. 

Scammonium. — '  A  gum-resin  obtained  by  incision  from 
the  living  root  of  Convolvulus  Scammonia,  Linn.  Known  in 
commerce  as  virgin  scammony.' 
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Characters. — Flattened  cakes,  4  to  5  inches  in  diameter 
and  4-  to  1  inch  thick,  or  irregular  fragments,  dark- grey  to 
brown  or  nearly  black  in  colour,  but  usually  covered  with 
a  greyish  powder.  It  is  brittle.  The  fractured  surface  gene- 
rally has  a  porous  appearance,  is  dark  brown  or  nearly  black 
in  colour,  and  somewhat  glossy.  Thin  fragments  are  trans- 
lucent and  brownish  in  colour.  It  is  easily  reduced  to  an 
ash-grey  powder,  which,  when  triturated  with  water,  forms 
an  emulsion   (compare   scammony  resin).     The  odour  is 


6 

Fig.  50. 

(a)  Scammonium,  showing  loorous  nature.    (&)  Scammony  resin. 

Natural  size. 


characteristic  (often  described  as  somewhat  cheesy),  the  taste 
acrid. 

It  should  contain  not  less  than  70  per  cent,  of  resua  sokible  in  ether, 
nor  more  than  3  per  cent,  of  mineral  matter,  and  no  starch  or  guaiacum 
resin. 

Constituents. — The  resin  (about  80  per  cent.)  and  gum. 
It  is  frequently  adulterated. 
Dose. — 5  to  10  grains. 

Pharmacology. — Its  action  is  similar  to  that  of  scammony 
resin.    It  is  an  unnecessary  drug,  and  very  rarely  prescribed. 

COLOCYNTH 

Colocynthidis  Pulpa— '  The  dried  pulp  of  the  fruit 
of  CitruUus  colocynthis,  Schrad-^  freed  from  seeds.' 


388 


MATEEIA  MEDIOA 


Characters. — The  pulp  is  light,  spongy,  somewhat  pith- 
like in  texture,  of  a  cream  colour,  without  odour,  but  with  a 
very  bitter  taste.  It  is  usually  seen  in  the  form  of  more  or 
less  broken  balls,  1\  to  2  inches  in  .diameter,  containing  the 


Colocynth  :  [a)  unpeeled  fruit ;  (6)  peeled  fruit;  (c)  transverse  section  of 
peeled  fruit,  showing  seeds.    -|  linear.    The  pulp  alone  is  official. 

seeds,  owing  to  the  fruit  being  merely  peeled  before  exporta- 
tion. The  seeds  are  separated  from  the  pulp  before  it  is 
used. 

It  should  not  contain  starch  or  rdore  than  traces  of  fixed  oil. 

Active  Princijplc: — Colocynthin,  an  amorphous,  yellow, 
bitter  glucoside,  which  can  be  decomposed  into  a  resinous 
substance,  colocynthein  and  sugar. 

Colocyntliein  has  a  more  powerful  pharmacological  action  than  colo- 
cynthin. Other  resinous  substances— colocynthitin,  citrullin — ^have  been 
described,  but  are  of  no  importance. 

Pharmacology. — Its  bitter  action  is  unimportant,  since 
it  is  almost  invariably  given  in  the  form  of  pills.  Adminis- 
tered in  this  way  it  produces  marked  griping  and  a  watery 
evacuation  of  the  bowels.  It  is  generally  administered  com- 
bined with  other  purgatives,  and  always  with  a  carminative. 

Extractum  Colocynthidis  Compositum. — Contains 
the  active  principle  of  colocynth  pulp  6  ounces  ;  and 
extract  of  Barbados  aloes  ^  12  ounces,  scammony  resin 
4  ounces,  curd  soap  4  ounces,  cardamom  seeds  1  ounce. 

Dose. — 2  to  8  grains. 


a 


b 

Fig.  51. 
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Pharmacology.— It  produces  a  good  purgative  effect, 
frequently,  however,  accompanied  by  griping.  It  is  rarely 
given  alone,  but  is  used  in  combination  with  other  purga- 
tives and  carminatives. 

Pilula  Colocynthidis  Composita.  —  Contains  colo- 
cynth  pulp  1,  Barbados  aloes  2,  scammony  resin  2,  oil 
of  cloves  ^,  in  about  6. 
Dose. — 4  to  8  grains. 

Pharmacology. — It  is  a  good  pill  for  occasional 
constipation,  but  it  often  produces  colicky  pains,  and  is 
consequently  more  frequently  prescribed  in  the  form  of 
the  following  preparation., 

Pilula  Colocynthidis  et  Hyoscyami. — Consists  of 
compound  pill  of  colocynth  2,  extract  of  hyoscyamus  1. 
Dose. — 4  to  8  grains. 

Pharmacology. — The  extract  of  hyoscyamus  pre- 
vents the  griping  produced  by  the  colocynth  pill. 
The  pill  is  largely  used  for 
occasional  constipation.    It  is 
not  suitable  for  regular  use  in 

habitual  constipation.  ^p:^  ■  ^^^^^ 

EUONYMUS  BAEK  M  .  M."^^ 

Euonymi  Cortex. — '  The  dried 
root-bark  of  Euonymus  atropurpureus, 
Jacquin.' 

Characters.  —  Small  quilled  or 
curved  pieces,  to  ^  inch  thick.  The 
cork  is  ^somewhat  spongy  and  friable, 
light  ash-grey  in  colour,  but  marked 
with  darker  patches  due  to  adhering 
earth.  The  inner  surface  is  a  cream 
or  pale-buff  colour,  and  smooth,  except  Euonymus  bark.  Natural 
where  there  are  patches  of  adhering 

white  wood.  The  fracture  is  short ;  if  broken  carefully,  fine 
silky  threads  may  be  noticed  passing  between  the  pieces. 


Fig.  52. 
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The  odour  is  faint,  but  characteristic ;  the  taste  is  bitter  and 
somewhat  acrid. 

Active  Principles. — Euonymin,  a  crystalline  glucoside, 
and  probably  other  principles. 

Commercial  euonymin  is  a  powdered  extract  of  the  bark. 

Phciriyiacological  Action. — Crystalline  euonymin  has  an 
action  on  the  heart  resembling  digitalis,  but  it  is  not  em- 
ployed in  therapeutics.  The  bark  is  a  mild  bitter,  and  it  has 
been  accredited  with  diuretic  and  antiperiodic  actions,  but  if 
these  exist  they  are  of  no  importance.  It  is  used  solely  for 
its  action  on  the  intestine  (see  below). 

Extractum  Euonymi  Siccum.  —  A  dried  alcoholic 
extract  of  euonymus  bark  mixed  with  ^  its  weight  of 
calcium  phosphate. 

As  it  is  hygroscopic  and  tends  to  decompose,  it  should  be  kept  in 
well-stoppered  bottles. 

Do.se. — 1  to  2  grains. 

Pharmacology . — It  is  generally  said  to  increase  the 
secretion  of  the  bile,  but  it  probably  acts  only  as  a  chola- 
gogue  purgative.  Pharmacopoeial  doses  are  usually  in- 
sufficient to  cause  purgation,  but  they  stimulate  the  upper 
part  of  the  intestine,  and  their  effect  is  completed  by  the 
subsequent  administration  of  a  saline  or  mercurial  purge. 
They  are  mainly  used  in  the  treatment  of  constipation 
with  pale  stools.  Larger  doses  produce  purgation,  but 
this  is  associated  with  severe  colic,  and  consequently  they 
are  not  used. 

OTHER  DRUGS  YIELDING  GLUCOSIDES 

BEARBEEEY  LEAVES 

Uvae  Ursi  Folia. — *  The  dried  leaves  of  Arctostapliylus 
Uva-ursi,  Spreng.' 

Characters. — Shining  coriaceous  leaves,  about  f  inch 
long,  obovate  or  spathulate  in  shape,  with  an  entire  slightly 
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revolute  margin,  and  shortly  petiolate.  The  upper  surface  is 
yellowish-green  in  colour  and  reticulated,  the  veinlets  being 
depressed.  The  under  surface  is  paler 
and  greyish-green.  The  leaves  have  no 
distinctive  odour,  but  have  a  very  astrin- 


gent taste. 

Compare  with  Bucliu  leaves  (page  492). 

Chief  Constituents. — Arbutin,  methyl- 
arbutin,  both  crystalline  bitter  glucosides ;       a  h 
tannin  (6  to  7  per  cent.).  Fig.  53. 

Other  substances— ericohii  (a  ghicoside),  urson  ■^Upper,7&)^  u^nder  sur- 
(a  crystalhne  substance),  ellagic  and  galUc  acids —     face.    Natural  size, 
occiu',  but  are  not  important. 

Arbutin  is  decomposed  by  emulsin  or  dilute  acids  as 
follows  : 

0-C,H,,05  /OH 

arbutin  hydroquinone  glucose 

Methyl-arbutin  undergoes  a  similar  decomposition,  but  yields  methj'l- 
hydroquinone  in  place  of  hydroquinone. 

Fliarmacology . — It  is  astringent  owing  to  the  tannin  it 
contains,  but  its  main  action  is  due  to  the  glucosides  arbutin 
and  methyl-arbutin.  These  are  mildly  antiseptic,  and  during 
their  excretion  by  the  urine  exert  an  antiseptic  action.  They 
also  stimulate  the  kidneys  slightly,  and  act  as  mild  diuretics. 
They  are  excreted,  in  the  main,  unchanged ;  a  small  portion 
is  broken  up  in  the  body,  probably  in  the  intestine,  into 
glucose  and  hydroquinone,  and  the  urine  may  be  consequently 
somewhat  dark  in  colour.  If  the  urine  is  allowed  to  stand 
for  some  time,  more  arbutin  is  decomposed,  and  the  urine 
darkens  further.  Large  amounts  of  bearberry  leaves  are  apt 
to  irritate  the  alimentary  canal. 

Infusum  Uvse  Ursi. — Contains  the  active  ingredients 
of  1  ounce  of  bearberry  leaves  in  20  fluid  ounces. 
Dose. — \  to  1  fluid  ounce. 
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Pharmacology. — It  is  used  as  a  mild  stimulant  and 
urinary  antiseptic  in  the  treatment  of  inflammatory  con- 
ditions of  the  urinary  tract  (pyelitis,  cystitis,  &c.). 

LIQUOEICE  ROOT 

Glycyrrhizae  Radix.^ — '  The  peeled  root  and  peeled 
subterranean  stem  of  Glycyrrhiza  glabra,  Linn.,  and  other 
species.' 

Characters. — Long,  roughly  cylindrical,  yellowish  pieces 
with  a  nearly  smooth  fibrous  surface.  The  unpeeled  root  has 
a  dark-brown  cortex,  longitudinally  wrinkled,  but  not  scaly. 


Fig.  54. 

Liquorice  root :  unpeeled  (not  official),  showing  radiate  structure  of  section  ; 
peeled,  showing  fibrous  fracture.    Natural  size. 


The  fracture  is  coarsely  fibrous.  The  transverse  section 
shows  a  yellow,  distinctly  radiate,  wood,  and,  in  unpeeled 
specimens,  a  moderatel}''  thick  bark.  The  odour  is  faint,  but 
characteristic ;  the  taste  is  sweet  and  characteristic,  and  free 
from  bitterness  or  acridity. 

Russian  liquorice  root  has  a  slightly  bitter  taste.  The  cortex  of  unpeeled 
specimens  is  also  somewhat  scaly. 

Chief  Constituents. — Glycyrrhizin,  a  yellow  amorphous 
glucoside  (4  to  8  per  cent.).  Sugar. 

Glycyrrhizin  is  a  compound  of  ammonia  and  glycyrrhizic  acid.  The 
acid,  which  has  been  obtained  in  a  crystalline  form,  decomposes  on  boiling 
with  dilute  mineral  acids  into  glucose  and  glycyrrhetin  (a  bitter  resinous 
substance).  It  forms,  with  alkalies,  crystalline  salts,  which  are  very 
sweet. 
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Pharmacology —It  is  demulcent,  but  is  used  mainly  as  a 
flavouring  agent.  It  is  useful  for  covering  the  taste  of  saline 
and  bitter  medicines. 

Extractum  Glycyrrhizae. — An  aqueous  extract. 

It  is  used  in  making  Confectio  Sennte   and  Decoctvim  Aloes 
Compositum. 

Pharmacology. — It  is  demulcent,  and  in  large  quan- 
tities slightly  laxative.  In  a  dry  form,  as  lozenges,  it  is 
employed  to  diminish  the  irritability  of  a  sore  throat. 

Extractum  Glycyrrhizae  Liquidum. — A  strong  solu- 
tion of  the  active  ingredients  of  liquorice  root. 
Dose. — 4-  to  1  fluid  drachm. 

It  is  contained  in  Mistura  Sennee  Composita  and  in  Tiuctura 
Aloes. 

Pharmacology.— li  is  used  chiefly  to  cover  the  taste 
of  bitter  and  saline  mixtures.  As  giycyrrhizin  is  precipi- 
tated by  acids,  it  should  not  be  used  if  acid  is  present. 
Strong  saline  solutions  may  also  precipitate  it  unless 
alkali  is  added. 

Pulvis  Glycyrrhizse  Compositus. — See  page  403. 

Liquor  Sarsae  Compositus  Concentratus.  —  See 
page  379. 

Gentian  root  and  bitter-orange  peel  also  contain  glucosides. 
They  are  described  later  (pages  459,  461)  with  the  drugs  to 
which,  pharmacologically,  they  are  most  closely  allied. 
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"DEUGS    CONTAINING  ACTIVE  PEINCIPLES 
WHICH  AEE  DERIVATIVES  OF  ANTHRACENE. 

This  class  includes  Goa  powder  and  the  official  substance, 
chrysarobin,  derived  from  it,  rhubarb  root,  senna,  cascara 
sagrada,  and  aloes.  Senna,  rhubarb  root,  and  aloes  might 
have  been  included  among  the  glucosides  (page  381),  but  as 
their  action  is  probably  due  in  the  main  to  derivatives  of 
anthracene,  they  are  better  considered  here. 

The  active  principle  of  cascara  sagrada  is  not  definitely 
known,  but  is  probably  an  anthracene  derivative. 

All  the  drugs  of  this  group,  with  the  exception  of  Goa 
powder  and  its  active  constituent,  chrysarobin,  are  used 
mainly  as  purgatives.  Their  purgative  action  is  due  largely 
to  the  fact  that,  under  the  influence  of  the  alkaline  juices  of 
the  intestines,  the  active  principles  are  converted  into  irritant 
substances  which  stimulate  the  intestinal  mucous  membrane, 
and  thus  induce  increased  secretion  and  a  more  active  peri- 
stalsis. They  are,  for  the  most  part,  slower  in  action,  and 
produce  a  less  watery  evacuation  than  jalap  or  scammony. 

The  main,  if  not  the  sole,  active  principle  of  G-oa  powder  is  a  j^ellow 
crystalline  siibstancc,  soluble  in  hot  chloroform  and  official  under  the 
name  chrysarobin.  This  consists  of  pure  chrysarobm  (Ci^Hj^O.,),  di-chry- 
sarobiu-methyl-ether  (Cy„H.,,0--CH:.,),  and  small  quantities  of  di-chrys- 
arobin  (C^yHo^O-),  and  an  unnamed  substance  (Ci^HnO,).  It  does  not 
contain  chrysophanic  acid,  although  readily  oxidised  to  it. 

Chrysarobin  is  the  anthranole  of  chrysophanic  acid,  and  is  readily 
oxidised  to  chrysophanic  acid.  It  occurs  in  lemon-yellow  scales,  melting 
at  202°C.,  which  are  practically  insoluble  in  water. 


C-OH     C'OH  C-CHa 
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Chrysophanic  acid  is  5,8-diox3'-l-methyl-anthvaqinnonG.  It  is  a  yellow 
crystalline  powder,  melting  at  160°C.,  and  almost  insoluble  in  water,  but 
soluble  in  ether  and  boiling  alcohol.  It  readily  dissolves  in  solutions  of 
caustic  alkalies,  producing  a  dark-red  colour,  but  is  only  slightly  soluble 
in  solutions  of  ammonia  or  alkali  carbonates. 


OH        CO  CH3 


OH  CO 

Chrysophauic  Acid. 


Emodin,  which  is  generally  regarded  as  an  active  principle  of  some 
of  these  drugs  (cascara  sagrada,  rhubarb  root),  is  believed  to  be  3,6,8- 
trioxy-l-methyl-anthraquinone.  It  is  insoluble  in  water,  and  it  has  been 
doubted  recently  if  it  is  an  active  ingredient. 


OH        CO  CH3 


OH 


OH  CO 


Emodin. 

Aloin,  the  active  principle  of  aloes,  is  certainly  a  derivative  of  anthra- 
cene, and  is  beUeved  to  be  a  glucoside.  Barbaloin  is  said  to  be  a 
condensation  product  of  methyl-isoxychrysasin  and  methyl-aldopentose.' 

GOA  POWDER 

Araroba — Goa  powder.  '  A  substance  found  in  cavities 
in  the  trunk  of  Andira  Araroba,  Aguiar.,  freed  as  much  as 
possible  from  fragments  of  wood,  dried,  and  powdered.' 

It  is  a  pathological  product,  and  arises  from  the  breaking  down  of  the 
walls  of  cells  and  vessels. 

Characters. — A  powder  varying  in  colour  from  brownish- 
yellow  to  umber-brown,  v/hich  should  give,  when  extracted 

'  Eecent  work  has  not  confirmed  this  statement. 
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with  hot  chloroform,  not  less  than  50  per  cent,  of  official 
chrysarobin. 

It  is  used  only  to  prepare  chrysarobin. 

Chrysarobin. — The  Pharmacopoeia  states  that  '  it  con- 
sists chiefly  of  a  definite  chemical  substance  also  known  as 
chrysarobin,  'but  contains  a  varying  proportion  of  chryso- 
phanic  acid.'  Eecent  research  has  shown  that  it  is  a  mixture 
of  substances,  and  contains  no  chrysophanic  acid  (see 
page  394). 

It  is  obtained  by  extracting  araroba  with  hot  chloroform. 

Characters. — A  yellow  crystalline  powder,  without  odour 
or  taste.  Almost  insoluble  in  water,  soluble  in  hot  alcohol 
and  hot  chloroform  and  in  ether.  It  partially  dissolves  in 
solution  of  caustic  potash,  with  the  formation  of  a  deep 
brownish-red  solution. 

After  incineration  it  should  leave  not  more  than  1  per  cent,  of  ash. 

Pliarmacolugy . — It  is  irritant.  If  applied  to  the  eye  it 
causes  severe  conjunctivitis.  Taken  by  the  mouth  (5  to 
10  grain  doses),  it  produces  gastro-intestinal  irritation.  A 
small  portion  is  absorbed,  and  may  irritate  the  kidneys.  It 
is  excreted  mainly  in  the  urine,  and  colours  it  yellow  if  acid, 
or  reddish  if  alkaline. 

Strong  ointments  (10  to  20  per  cent.)  irritate  the  skin  and 
may  produce  inflammation.  Weak  ointments  (2  per  cent,  or 
less)  are  stimulant.  The  ointments  stain  the  skin  a  brownish 
colour,  which  is  increased  by  alkalies  {e.g.  soap),  and  this 
sometimes  forms  an  objection  to  their  use. 

Weak  ointments  are  used  in  the  treatment  of  scaly  skin 
diseases,  especially  psoriasis.  Stronger  ointments  (5  to  10  per 
cent.)  are  used  for  troublesome  ringworm, 

Unguentum  Chrysarobini.— Consists  of  chrysarobin 
1,  benzoated  lard  24. 
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Rhei  Radix. — ^' The  erect  rhizome  or  so-called  root  of 
Eheum  palmatnm,  Linn. ;  Eheum  officmale,  Baill ;  and  pro- 
bably other  species  ;  collected  in  China  and  Thibet,  deprived 
of  more  or  less  of  its  cortex,  and  dried.' 

Characters.— Corneal,  barrel-shaped,  or  more  or  less 
irregular  pieces,  often  about  8 
to  4  inches  in  length  and  1^ 
to  2  inches  in  diameter,  usually 
smooth  and  covered  with  a 
bright -yellow  powder,  firm  in 
texture,  and  frequently  bored 
with  a  hole  which  may  contain 
a  piece  of  the  string  used  to 
suspend  the  drug  while  drying. 
The  surface,  if  scraped,  is  seen 
to  be  marked  by  reddish-brown 
and  whitish  lines,  arranged  for 
the  most  part  longitudinally, 
which  give  to  it  a  marble-like 
appearance.  The  fracture  is 
uneven  and  granular  and  pre- 
sents an  appearance  similar  to 
that  of  the  surface.  The  odour 
is  characteristic ;  the  taste  is 
feebly  astringent  and  bitter,  and 
a  gritty  sensation  is  experienced  when  the  root  is  chewed, 
owing  to  the  presence  of  calcium  oxalate. 

Active  Principles. — An  amorphous  resinous  substance 
(cathartic  acid  ?,  3  to  4  per  cent.) ;  chrysophanic  acid ;  emodin ; 
rheo-tannic  acid  ;  a  bitter  substance. 

A  trace  of  volatile  oil  is  present,  and  various  colouring  matters  and 
two  gluco-tannoids — glucogallin  and  tetrarin— have  been  isolated.  Calcium 
oxalate  occurs  in  variable  amounts. 

i)o.se.— 3  to  10  grains  for  repeated  administration;  15  to 
BO  grains  for  a  single  administration. 


Fig.  55. 

Rhubarb  root,  The  upper  part 
has  been  scraped  to  show  net- 
work of  whitish  lines,   f  linear. 
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Pharmacology.— In  small  doses  its  action  is  mainly  that 
of  a  bitter  (see  page  458),  in  large  doses  that  of  a  purgative. 
The  purgative  effect  is  somewhat  slow  and  variable,  and 
usually  accompanied  by  griping.  ■  It  is  followed  by  more 
distinct  constipation  than  other  purgatives  owing  to  the  tannic 
acid  the  root  contains.  A  variable  portion  is  absorbed,  and 
is  excreted  mainly  in  the  urine,  which  it  colours  yellow 
(changed  to  a  reddish  colour  if  made  alkaline). 

Small  doses  are  given  in  atonic  dyspepsia,  especially  when 
accompanied  by  constipation.  Purgative  doses  are  given  to 
children,  and  are  particularly  useful  in  the  treatment  of  diar- 
rhoea due  to  abnormal  feeding,  the  astringent  after-effect  being 
valuable  in  such  cases.  On  account  of  its  astringent  action  it 
is  not  adapted  for  continued  use  in  chronic  constipation. 
It  is  rarely  administered  alone. 

Extractum  Rhei. — An  alcoholic  extract. 
Dose. — 2  to  8  grains. 

Pharinacology.—JJseinl  as  a  purgative  in  combination 
with  other  substances. 

Infusum  Rhei. — Contains  the  active  principles  of 
1  ounce  of  rhubarb  root  in  20  fluid  ounces. 
Dose. — I  to  1  fluid  ounce. 

Pharmacology. — Employed  as  an  excipient  for  other 
stomachic  and  purgative  medicines. 

Liquor  Rhei  Concentratus. — Contains   the  active 
ingredients  of  1  ounce  of  rhubarb  root  in  2  fluid  ounces. 
Dose. — I  to  1  fluid  drachm. 

Pharmacology. — It  may  be  regarded  as  a  concentrated 
infusion  and  used  as  such. 

Pilula  Rhei  Composita. — Contains  a  little  more  than 
1  grain  of  Socotrine  aloes  and  nearly  1^  grains  of  rhubarb 
root  in  5  grains.  It  also  contains  myrrh  and  oil  of 
peppermint. 

Ehnbarb  root,  3  oz. ;  Socotrine  aloes,  2|  oz.  ;  myrrh,  1^  oz. ; 
hard  soap,  1^  oz. ;  oil  of  peppermint,  li  fl.  dr. ;  syrnp  of  glucose, 
2|  oz, 


SENNA 


399 


Dose. — 4  to  8  grains. 

Pharmacologij. — It  is  a  useful  purgative  pill.  Its 
action  is  due  to  the  rhubarb  and  the  aloes.  The  oil  of 
peppermint  and  the  myrrh  act  as  carminatives. 

Pulvis  Rhei  Compositus — Gregory's  powder.  Con- 
sists of  rhubarb  root  2  ;  light  magnesia  6  :  ginger  1. 

Heavy  magnesia  may  be  employed  if  desired. 
Dose. — 20  to  60  grains. 

Pharmacology. — It  combines  the  purgative  effects  of 
rhubarb  and  magnesia.  The  ginger  acts  as  a  carminative. 
It  is  given  as  a  purgative  medicine  to  children,  and  is 
best  administered  as  a  mixture.    Its  taste  is  unpleasant. 

Syrupus  Rhei. — Contains  the  active  principles  of  1  of 
rhubarb  root  and  1  of  coriander  fruit  in  20  by  weight,  or, 
approximately,  15  by  volume. 

Dose. — \  to  2  fluid  drachms. 

Pharmacology. — A  purgative  syrup,  useful  for  children. 

Tinctura  Rhei  Composita. — Contains  the  active  prin- 
ciples of  1  ounce  of  rhubarb  root  in  10  fluid  ounces.  It 
also  contains  cardamom  seeds,  coriander  fruit,  and 
glycerin, 

Elnibarb  root,  2  oz.  ;  cardamom  seeds,  ^  oz.  ;  coriander  friiit,  }  oz. ; 
glycerin,  2  fl.  oz. ;  alcohol  (60  per  cent.),  to  make  20  fl.  oz. 

Dose. — I  to  1  fluid  drachm  for  repeated  administra- 
tion ;  '2  to  4  fluid  drachms  for  a  single  administration. 

Pharmacology.— It  is  the  preparation  of  rhubarb 
commonly  employed  in  the  treatment  of  gastric  disorders. 
It  is  also  the  best  liquid  preparation  to  use  as  a  purgative, 
although  it  is  rarely  employed  for  this  purpose.  The 
cardamom  seeds  and  coriander  fruit  act  as  carminatives. 

SENNA 

Two  varieties  of  senna  are  official.  Either  may  be  used 
for  making  the  official  preparations. 
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Senna  Alexandrina — Alexandrian  senna.  '  The  dried 
leaflets  of  Cassia  acutifolia,  Delile.' 


W  Fig.  56. 

Alexandrian  Senna.     The  lirst  and  third  leaflets  show  the  upper 
surface ;  the  second  and  fourth  the  under  surface.    Natural  size. 

Senna  Indica — East  Indian  or  Tinnivelly  senna.  '  The 
dried  leaflets  of  Cassia  angnstifolia,  VaJiL  From  plants 
cultivated  in  Southern  India.' 


Fig.  57. 

East  Indian  or  Tinnivelly  Senna,  showing  different  sizes.  The  first, 
third,  and  fifth  leaflets  show  the  upper  surface ;  the  second,  fourth, 
and  sixth  the  under  surface.    Natural  size. 

Characters.— Both  sennas  consist  of  thin  leaflets  which 
are  lanceolate  in  shape,  have  an  entire  margin,  an  acute  apex. 
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and  are  unequal  at  the  base.  They  have  a  famt  characteristic 
odour  and  an  unpleasant  mucilaginous  and  bitter  taste. 

East  Indian  or  Tinnivelly  senna  is  most  fre- 
quently met  with  in  commerce.  The  leaflets  are 
larger  \l  to  2  inches  in  length),  flatter  (because  more 
carefully  packed),  firmer  in  texture,  more  uniformly 
lanceolate,  and  less  unequal  at  the  base  than  those 
of  Alexandrian  senna.  Tliey  are  yellowish -green 
in  colour,  and  glabrous,  or, nearly  so. 

Alexandrian  senna  is  greyish-green  in  colour,  and 
usually  presents  a  broken  appearance.  The  leaflets 
are  f  to  Ij  inch  long,  are  often  oval-lanceolate  in 
shape,  the  greatest  diameter  of  the  leaflet  being 
frequently  below  the  middle,  and  are  usually  finely 
pubescent. 

Semia  fruits  or  pods,  although  not  official,  are  fre- 
quently' used.  They  are  flat  legmnes,  and  contain 
several  flat  seeds. 


Fig.  58. 

Senna  pod. 
Natural  size. 


Chief  Gonstituents. — Cathartic  acid,  an  amorphous  glu- 
coside ;  chrysophanic  acid  (see  page  395)  ;  emodin  (see 
page  395). 

Cathartic  acid  has  probably  not  been  obtained  piu'e.  It  may  be 
decomposed  into  glucose  and  catha.rtogenic  acid. 

Two  other  glucosides  have  been  described ;  and  the  drug  also  yields 
small  quantities  of  a  volatile  oil,  resin,  sugar,  &c. 

Pharmacology. — Senna  has  an  unpleasant  bitter  nauseous 
taste,  but  is  generally  well  borne  by  the  stomach.  In  suffi- 
cient doses  it  produces  a  watery  evacuation  of  the  bowels  in 
about  five  or  six  hours.  Its  action  is  accompanied  by  marked 
griping,  hence  all  the  official  preparations  contain  a  car- 
minative. 

Infusum  Sennae. — Contains  the  active  principles  of 
1  ounce  of  senna  and  a  small  quantity  of  ginger  in  10  fluid 
ounces. 

Senna,  2  oz. ;  ginger,  55  gr. ;  boiling  distilled  water,  20  fl.  oz. 

Dose.—\  to  1  fluid  ounce ;  as  a  draught,  2  fluid 
ounces. 

Pharmacology. —It  is  a  useful  active  excipient  for 
aperient  medicines.    It  may  be  used  as  a  draught  for 

20 
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occasional  constipation,  but  the  following  preparation  is 
better  : 

Mistura  Sennae  Composita  —  black  draught. 
Consists  of  magnesium  sulphate  6  ounces ;  liquid 
extract  of  liquorice  1  fluid  ounce ;  compound  tincture 
of  cardamoms  2  fluid  ounces ;  aromatic  spirit  of  am- 
monia 1  fluid  ounce ;  infusion  of  senna  to  make 
20  fluid  ounces. 

Dose  as  a  draught. — 1  to  2  fluid  ounces, 
••  Pharmacology. — It  is  a  quickly  acting  aperient. 
The  effect  is  due  to  the  magnesium  sulphate  and 
infusion  of  senna.  The  liquid  extract  of  -liquorice 
partially  covers  the  unpleasant  taste  ;  the  compound 
tincture  of  cardamoms  and  aromatic  spirits  of  ammonia 
act  as  carminatives.  It  is  a  useful  aperient  in  occa- 
sional constipation  or  whenever  it  is  necessary  to  clear 
out  the  bowels. 

Liquor  Sennae  Concentratus. — Contains  the  active 
ingredients  of  1  ounce  of  senna  and  a  little  ginger  in 

1  fluid  ounce. 

Senna,  20  oz. ;  tincture  of  ginger,  2^  fl.  oz.  ;  alcohol  (90  per  cent.), 

2  i\.  oz. ;  (listiiled  water,  to  make  20  f1.  oz. 

Dose. — to  1  fluid  drachm. 

PJiarinacology. — Its  action  and  uses  are  similar  to 
those  of  the  infusion.  It  may  be  regarded  as  a  concen- 
trated infusion. 

Tinctura  Sennae  Composita. — Contains  the  active 
principles  of  1  ounce  of  senna,  with  flavouring  and  car- 
minative agents,  in  5  fluid  ounces. 

Senna,  4  oz. ;  raisins  freed  from  seeds,  2  oz. ;  caraway  fruit,  ^  oz. ; 
coriander  fruit,  i  oz. ;  alcohol  (45  per  cent.),  20  fl.  oz. 

Dose. — ^  to  1  fluid  drachm  for  repeated  administra- 
tion ;  2  to  4  fluid  drachms  for  a  single  administration. 

Pharmacology. — A  somewhat  more  pleasant  prepara- 
tion than  the  infusion.  It  is  used  as  a  bitter  and  laxative 
in  atonic  dyspepsia  and  other  conditions. 
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Confectio  Sennas. — A  complex  preparation  containing 
1  of  senna  in  10}.  The  other  ingredients  are  figs,  tama- 
rinds, cassia  pulp,  prmies,  coriander  fruit,  extract  of 
liquorice,  and  sugar. 

Senna,  7  ;  coriander  fruit,  3  ;  figs,  12  ;  tamarinds,  9  ;  cassia  pulp, 
9 ;  prunes,  0  ;  extract  of  liquorice,  1 ;  sugar,  30  ;  distilled  water,  a 
sufficient  quantity.    The  product  should  weigh  75  055. 

Dose. — GO  to  120  grains. 

Pharmacology. —A  pleasant  purgative  preparation, 
used  chiefly  to  administer  to  children. 

Syrupus  Sennae. — Contains  the  active  principles  of 
nearly  1  of  senna  in  2  of  syrup  by  weight.  It  is  flavoured 
with  oil  of  coriander. 

Senna,  40  oz. ;  oil  of  coriander,  10  minims  ;  alcohol  (90  per  cent.) , 
40  minims  ;  sugar,  50  ox. ;  alcohol  (20  per  cent.),  70  fl.  oz.  The  product 
should  weigh  5  lbs.  12  oz. 

Do.se. — I  to  2  fluid  drachms. 

Pharmacology. — This  is  also  a  pleasant  purgative 
preparation,  readily  taken  by  children. 

Pulvis  Glycyrrhizae  Compositus. — Contains  2  of 
senna  and  1  of  sublimed  sulphur  in  12. 

Senna,  2  ;  sublimed  sulphur,  1 ;  liquorice  root,  2 ;  fennel  fruit,  1 ; 
sugar,  G. 

Dose.~QO  to  120  grains. 

Pharmacology. — The  senna  and  sulphur  are  the  active 
purgative  principles  ;  the  fennel  fruit  acts  as  a  carminative 
and  flavouring  agent;  the  liquorice  root  and  sugar  are 
mainly  flavouring  ingredients. 

In  pharmacopoeial  doses  it  is  laxative  rather  than 
powerfully  purgative.  The  large  bulk  of  insoluble  powder 
makes  it  somewhat  unpleasant  to  talce,  but  it  is  a  favourite 
purgative  with  many  people.  It  is  used  in  occasional 
constipation,  and  in  smaller  doses  repeatedly  administered 
as  a  mild  laxative, 
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CASCAEA  SAGEADA 

Cascara  sagrada — sacred  bark.  '  The  dried  bark  of 
Ehamnus  purshianus,  DC' 

Characters. — Quilled,  channelled,  or  flattish  pieces,  up  to 
6  inches  long,  usually  about  f  inch  broad,  and  to  ^  inch 
thick.  The  outer  surface  is  smooth,  purplish -brown  in  colour, 
and  marked  with  transversely  elongated  lenticels,  but  fre- 
quently more  or  less  covered  with  a  silvery-grey  lichen.  The 


Fio.  59. 

Cascara  Sagratla.    [a)  Quill  showing  lenticels ;  (b)  piece  largely 
covered  with  lichen;    (c)  internal  surface,  showing  longi 
tudinal  striations.    |  linear. 

inner  surface  is  dark  reddish-brown,  longitudinally  striated, 
and  marked  with  faint  transverse  corrugations.    The  fracture 
is  short,  near  the  inner  surface  shortly  fibrous.    The  odour  is 
slight  but  characteristic  ;  the  taste  is  bitter  and  nauseous. 
Active  Principle. — Not  definitely  known. 

The  most  active  purgative  principle  is  contained  in  that  portion  of  the 
lead  subacetate  precipitate  of  an  alcoholic  extract  wliich  is  soluble  in 
ethyl  acetate. 

The  bark  contains  emodin  and  an  isomeric  substance 
(iso-emodin  ?)  ;  tannin  (2-5  per  cent.). 

PJiai-macology. — It  is  a  bitter  and  a  purgative.  Its 
action  as  a  purgative  is  slow,  and  is  sometimes  accompanied 
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by  griping,  although  this  is  uncommon  after  properly  appor- 
tioned doses.  It  is  used  mainly  in  the  treatment  of  chronic 
constipation.  For  this  purpose  the  extract  may  be  given  as 
a  pill  every  evening,  or  the  liquid  extract  may  be  administered 
in  small  doses  three  times  a  day.  Whichever  method  is 
adopted,  the  principle  is  the  same.  It  is  first  to  obtain  a 
regular  and  just  efficient  action  of  the  bowels,  and  then  to 
diminish  the  dose  gradually  so  long  as  this  is  maintained. 

Extractum  Cascarae  Sagradae.— An  aqueous  extract. 
Dose. — 2  to  8  grains. 

Extractum  Cascarae  Liquidum. — Contains  the  active 
principles  of  1  ounce  of  cascara  sagrada  in  1  fluid  ounce. 
Dose. — ^-  to  1  fluid  drachm. 

Syrupus  Cascarae  Aromaticus. — Contains  2  of 
liquid  extract  in  5,  by  volume.  It  is  flavoured  with 
bitter  orange  and  cinnamon. 

Liquid  extract  of  cascara  sagrada,  8  fl.  oz. ;  tincture  of  orange, 
2  fl.  oz. ;  alcohol,  1  tl.  oz. ;  cinnamon  water,  3  fl.  oz. ;  syrup, 
6  fl.  oz. 

Dose. — \  to  2  fluid  drachms. 

Pharmacology. — It  is  a  pleasanter  preparation 
than  the  liquid  extract,  and  is  often  preferred  to  this 
in  the  treatment  of  habitual  constipation.  It  may 
also  be  used  for  occasional  constipation. 

ALOES 

Three  kinds  of  aloes  are  official,  and  others  occur  in  com- 
merce. They  are  distinguished  by  prefixing  the  name  of  the 
country  from  which  they  were  first,  and  in  most  cases  still 
are,  exported.  They  are  obtained  from  various  species  of 
aloe,  and  are  all  prepared  in  a  similar  way.  The  aloe  leaf 
is  cut  transversely,  and  the  juice  which  exudes  is  collected 
and  dried,  probably  in  all  cases,  by  the  aid  of  heat.  According 
to  the  mode  of  drying,  an  opaque  mass  (hepatic  aloes)  or  a 
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glassy  mass  (vitreous  aloes)  may  be  produced.  The  difference 
is  due  to  crystals  of  aloin  forming  in  the  mass  in  one  case  and 
not  in  the  other. 

The  difference,  however,  is  not  merely  a  question  of  drying,  because 
different  kinds  of  aloins  crystallise  with  greater  or  less  ease.  Thus,  cap- 
aloin  crystallises  with  difficulty,  and  hence  Cape  aloes  (not  official)  is 
almost  invariably  vitreous. 

The  varieties  of  aloes  differ  somewhat  in  appearance, 
odour,  and  taste,  but  are  most  easily  distinguished  by  the 
colour  reaction  they  give  with  nitric  acid. 

Aloe  Barbadensis— Barbados  aloes.  'The  juice  that 
flows  from  the  transversely  cut  leaves  of  Aloe  vera,  Linn., 
Aloe  chinensis,  Bak.,  and  probably  other  species,  evaporated 
to  dryness.' 

It  is  imported  from  the  ^^^est  Indian  Islands,  and  is  known  in  com- 
merce as  Barbados  and  Ciirai/ao  aloes,  but  little,  if  any,  is  now  exported 
from  the  Barbados. 

Characters. — Hard,  opaque,  reddish-brown  or  chocolate- 
brown  masses,  breaking  with  a  dull,  conchoidal  fracture,  and 
having  a  characteristic,  disagreeable  odour  and  a  nauseous, 
bitter  taste.  Not  less  than  70  per  cent,  should  be  soluble  in 
water ;  almost  entirely  soluble  in  60  per  cent,  alcohol. 

A  fragment  examined  under  the  microscope  shows  crystals  embedded 
in  a  transparent  matrix.  If  the  powder  is  moistened  with  nitric  acid  it 
assumes  a  crimson  colour. 

It  should  contain  no  Natal  aloes. 

According  to  the  Pharmacopoeia  a  vitreous  variety  of  Barbados  aloes 
occurs,  but  it  is  rarely  seen  in  commerce.  A  small  fragment  would  show 
no  crj^stals  under  the  microscope. 

Chief  Constituents. — Barbaloin  (12  per  cent,  or  more). 

Resin  (yielding,  on  hydrolysis,  alo-rcsinotannol  and  cinnaniic  acid, 
about  12  per  cent.),  emodin  (very  small  quantities)  ;  undetermined  amor- 
phous substances,  one  of  which  is  believed  to  be  a  glucoside,  yielding  on 
hydrolysis,  derivatives  of  authraquinone  ;  traces  of  volatile  oil. 

Dose. — 2  to  5  grains. 

Pharmacology. — It  is  a  bitter,  but  is  of  little  use  as  such 
on  account  of  its  nauseous  taste.    It  is  used  almost  solely  as 
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a  purgative.  Its  action  is  very  slow,  a  minimal  dose  often 
taking  fifteen  to  eighteen  hours  or  longer  to  act,  and  is  usually 
accompanied  by  griping.  It  should  consequently  be  combined 
with  a  carminative.  Small  doses  produce  a  laxative  effect  ; 
moderate  and  large  doses  cause  a  watery  evacuation  of  the 
bowels.  It  is  absorbed  to  a  slight  extent,  but  rarely  produces 
any  distinct  general  effects  (renal  irritation  has  been  de- 
scribed). Other  actions  (pelvic  congestion,  &c.)  attributed  to 
aloes  are  mainly  secondary  effects,  due  to  its  action  on  the 
walls  of  the  intestines,  and  especially  the  large  intestine. 

It  is  very  largely  used  for  constipation,  generally  in  the 
form  of  pills.  It  may  be  taken  regularly  without  losing  its 
effects,  and  is  consequently  of  service  in  habitual  constipation. 
The  smallest  efficient  dose  should  be  employed  (it  is  rarely 
necessary  to  exceed  2  grains),  and  it  should  be  administered 
early  in  the  evening.  For  simple  constipation  it  is  best  com- 
bined with  some  other,  more  rapidly  acting,  purgative.  Full 
pharmacopoeial  doses  produce  unpleasant  rectal  irritation,  and 
are  rarely,  if  ever,  necessary. 

Extractum  Aloes  Barbadensis. — An  aqueous  extract. 
Dose. — 1  to  4  grains. 

Pharmacology. — Its  action  and  uses  are  the  same  as 
those  of  aloes.  It  is  questionable  if  it  possesses  any 
advantages  over  the  crude  drug. 

Tinctura  Aloes. — Contains  1  ounce  of  extract  of 
Barbados  aloes  in  40  fluid  ounces.  It  is  flavoured 
with  liquid  extract  of  liquorice. 

Extract  of  Barbados  aloes,  ^  oz. ;  liquid  extract  of  liquorice, 
3  fl.  oz.  ;  alcohol  (45  per  cent.),  to  make  20  fl.  oz. 

Dose. — \  to  1  fluid  drachm  for  repeated  adminis- 
tration ;  11  to  2  fluid  drachms  for  a  single  adminis- 
tration. 

Pharmacology. — The  extract  of  liquorice  largely 
covers  the  unpleasant  taste  of  the  aloes,  and  this  pre- 
paration has  consequently  a  purer  bitter  action  than 
the  other  preparations  of  aloes.    This  is  useful  in 
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some  conditions,  such  as  atonic  dyspepsia  with  con- 
stipation, although  in  these  liquid  extract  of  cascara 
sagrada  is  commonly  preferred.  Its  action  is  other- 
wise the  same  as  that  of  aloes, 

Decoctum  Aloes  Compositum. — An  aqueous 
solution  containing  1  per  cent,  of  extract  of  Barbados 
aloes  and  flavoured  with  aromatic  substances  and 
liquorice. 

Extract  of  Barbados  aloes,  ^  oz.  ;  myrrh,  |  oz. ;  saffron,  }  oz. ; 
potassium  carbonate,  ^  oz. ;  extract  of  liquorice,  2  oz.  ;  compound 
tincture  of  cardamoms,  15  fl.  oz. ;  distilled  water,  to  make  50  fi.  oz. 

Dose. — I  to  2  fluid  ounces. 

Pharmacology. — Its  action  is  mainly  that  of  aloes; 
the  dissolved  portion  of  the  myrrh,  the  cardamoms, 
&c.,  act  chiefly  as  carminatives.  It  has  been  largely 
used  in  the  treatment  of  amenorrhoea,  but  it  often 
fails  to  relieve  this  condition.  It  acts  by  producing 
some  degree  of  pelvic  congestion,  an  effect  which  is 
secondary  to  its  stimulant  action  on  the  lower  part  of 
the  large  intestine. 

Extractum  Colocynthidis  Compositum.— See 
page  388. 

Pilula  Aloes  Barbadensis. — Contains  approximately 
half  its  weight  of  Barbados  aloes  and  a  small  quantity  of 
oil  of  caraway. 

Barbados  aloes,  2  oz. ;  hard  soap,  1  oz. ;  oil  of  caraway,  1  fl.  dr. ; 
confection  of  roses,  1  oz.,  or  a  sufficiency. 

Dose. — 4  to  8  grains. 

Pharmacology. — The  oil  of  caraway  acts  as  a  carmina- 
tive, and  prevents  the  griping  action  of  the  aloes.  The 
hard  soap  and  confection  of  roses  are  mainly  excipients. 

Pilula  Aloes  at  Ferri. — Contains  Barbados  aloes  2, 
exsiccated  ferrous  sulphate  1,  compound  powder  of  cin- 
namon 3,  syrup  of  glucose  3. 

Dose. — 4  to  8  grains. 
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Pharmacology. — The  sulphate  of  iron  appears  to 
increase  the  purgative  action  of  the  aloes.  It  is  also 
absorbed  to  some  extent.  The  compound  cinnamon 
powder  acts  mainly  as  a  carminative ;  the  syrup  of 
glucose  is  an  excipient.  This  pill  is  very  useful  in  the 
treatment  of  constipation  in  angemic  patients. 

Pilula  Cambogiae  Composita. — See  page  529. 

Pilula  Colocynthidis  Composita. — See  page  389. 

Pilula  Colocynthidis  et  Hyoscyami. — See  page  389. 

Aloe  Socotrina. — Includes  Socotrine  and  Zanzibar 
aloes.  '  The  juice  that  flows  from  the  transversely  cut  leaves 
of  Aloe  Perryi,  Baker,  and  probably  other  species  of  Aloe, 
evaporated  to  dryness.' 

Characters. — Socotrine  aloes  occurs  in  hard,  dark-brown 
masses,  having  a  dull,  uneven,  resinous  fracture,  a  charac- 
teristic odour  (less  unpleasant  than  that  of  Barbados  aloes), 
and  a  bitter,  nauseous  taste.  (When  imported  it  is  yellowish- 
brown  and  viscid.) 

Zanzibar  aloes  occurs  m  liver-brown  masses,  with  a  dull, 
conchoidal  fracture. 

About  half  of  both  varieties  is  soluble  in  water.  They  are 
almost  entirely  soluble  in  60  per  cent,  alcohol. 

Both  varieties,  when  examined  under  the  microscope,  show  crystals 
embedded  in  a  transparent  matrix.  With  nitric  acid  they  give  a  reddish 
or  yellowish-brown  colour. 

Chief  Constituents. — Socaloin  or  Zanaloin.    The  other 
constituents  are  similar  to  those  of  Barbados  aloes. 
Dose. — 2  to  5  grains. 

Pharmacology. — Its  action  is  similar  to  that  of  Barbados 
aloes.  It  is  somewhat  less  powerful  and  less  unpleasant  to 
the  taste. 

Pilula  Aloes  Socotrinae. — Contains  approximately 
half  its  weight  of  Socotrine  aloes  and  a  little  oil  of 
nutmeg. 
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Socotrine  aloes,  2  o/.  ;  hai'd  soap,  1  o/.  ;  oil  of  nutmeg,  1  fi.  dr. 
confection  of  roses,  1  oz.,  ov  a  sufficient  quajitity. 

Dose. — 4  to  8  grains. 

Pharmacology. —The  oil  of  nutmeg  acts  as  a  car- 
minative;  the  soap  and  confection  of  roses  are  mainly 
excipients. 

Pilula  Aloes  et  Asafetidae.— Contains  a  quarter  of  its 
weight  of  Socotrine  aloes  and  of  asafetida. 

Socotrine  aloes,  1 ;  asafetida,  1 ;  hard  soap,  1 ;  confection  of  roses, 
1,  or  a  sufficiency. 

Dose. — 4  to  8  grains. 

Pharmacology.— The  asafetida  acts  mainly  as  a  car- 
minative. The  pill  is  useful  when  a  mild  purgative 
action  is  required  in  cases  where  there  is  much  flatulence. 

Pilula  Aloes   et   Myrrhae.— Consists  of  Socotrine 
aloes  2,  myrrh  1,  syrup  of  glucose  li  or  a  sufficiency. 
Dose. — 4  to  8  grains. 

Pharmacology.— It  is  frequently  given  in  amenorrhoea. 
The  myrrh  is  believed  to  exert  an  action  on  the  uterus, 
but  it  probably  acts  only  as  a  carminative.  The  aloes 
produces  slight  pelvic  congestion  as  a  result  of  its  stimu- 
lant action  on  the  large  intestine. 

Pilula  Rhei  Composita. — See  page  398. 

Tinctura  Benzoini  Composita. — See  page  531. 

Aloinum. — Aloin  obtained  from  any  variety  of  official 
aloes.  It  may  therefore  be  barbaloin,  socaloin,  or  zanaloin, 
but  is  generally  barbaloin. 

It  is  obtained  by  extracting  aloes  with  alcohol  and  purifying  by  re- 
crystallisation.    It  is  generally  prepared  from  Curasao  aloes. 

Characters. — A  yellov/  crystalline  or  amorphous  powder, 
without  odour,  but  with  a  bitter,  unpleasant  taste.  Soluble 
in  about  120  parts  of  water  and  in  20  parts  of  alcohol,  but 
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nearly  insoluble  in  ether.     It  dissolves  in  caustic  alkali 
solutions  with  the  formation  of  a  redclish-brown  colour. 
Dose. — I  to  2  grains. 

Pharmacology— It  is  a  somewhat  more  powerful,  but 
sometimes  a  less  certain,  purgative  than  aloes.  It  is  probably 
more  liable  to  be  absorbed.  It  is  used  for  the  same  purposes 
as  aloes,  and  is  always  administered  in  the  form  of  pills. 
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DEUGS   WHICH   OWE  THEm  ACTIVITY  TO 

TANNIC  ACID 

Tannin  is  a  common  constituent  of  plants,  and  therefore  of 
vegetable  drugs  (see  page  16),  In  many  cases  its  presence 
is  a  disadvantage,  but  in  a  few  it  is  so  abundant  as  to  become 
the  active  principle  of  the  drug.  These  drugs  consequently 
exert  a  very  similar  action,  and  it  is  often  immaterial  which 
of  them  is  employed  in  therapeutics. 

PJiarmaculugical  Action  of  Tannic  Acid. — This  substance 
precipitates  albuminous  solutions,'  and  therefore  acts  as  an 
astringent.  It  has  no  effect  on  the  intact  skin,  but  applied  to 
denuded  surfaces  it  constringes  the  tissues,  stops  bleeding, 
and  produces  transient  smarting  pain. 

Taken  by  the  mouth,  it  has  a  powerful  astringent  taste, 
produces  an  astringent  effect  on  the  throat,  and,  if  no  food  is 
present,  a  similar  effect  on  the  mucous  membrane  of  the 
stomach.  If  food  is  present,  the  astringent  action  is  less 
marked,  because  most  of  the  tannin  combines  with  the 
albumens  of  the  gastric  contents.  It  is,  however,  again  set 
free  during  digestion.  It  exerts  a  similar  astringent  action 
on  the  intestinal  mucous  membrane,  and  thereby  induces 
constipation,  the  stools  passed  being  small,  hard,  and  dry. 

During  its  passage  down  the  alimentary  canal  ordinary 
tannic  acid  (gallo-tannic  acid)  is  converted  largely  into  gallic 
acid,  and  is  absorbed  as  sodium  gallate.  A  small  portion  is 
absorbed  as  sodium  tannate.  A  very  small  portion  is  excreted 
in  the  fteces  as  gallic  acid,  and,  to  a  less  extent,  as  tannic 
acid.    Of  the  sodium  gallate  and  tannate  absorbed,  onlj^  a 

'  The  precipitate  is  soluble  in  excess  of  the  solution,  and  in  solutions  of 
alkalies  and  certain  acids. 
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small  amount  appears  in  the  urine.  What  becomes  of  the 
rest  is  unknown  ;  it  is  believed  to  be  oxidised  in  the  body. 
No  distinct  general  symptoms  are  produced.  By  some 
physicians  tannic  and  gallic  acids  are  believed  to  act  as  mild 
astringents  on  the  kidney,  but  there  is  not  much  experimental 
evidence  in  favour  of  this  view,  although  recently  it  has  been 
maintained  that  sodium  tannate  still  retains  an  astringent 
action.    Gallic  acid  is  very  slightly  astringent. 

After  a  pharmacopoeial  dose  (2  to  5  grains)  of  tannic  acid, 
no  effect  beyond  a  slight  astringent  action  on  the  alimentary 
tract  is  produced.  After  large  doses  (30  to  40  grains)  the 
stomach  is  irritated  ;  pain  and  vomiting,  and  even  diarrhoea, 
may  occur.  Continued  use  of  small  doses  of  tannin  leads  to 
indigestion. 

The  tannic  acid  occurring  in  crude  drugs  is  in  most  cases 
associated  with  colloidal  matter,  and  mainly  on  this  account 
is  less  liable  to  be  absorbed.  Consequently  these  drugs  are 
more  useful  intestinal  astringents  than  tannic  acid  itself. 

Tannic  acid  is  employed  to  stop  haemorrhage  in  accessible 
situations  ;  to  diminish  the  discharge  from  weeping  surfaces 
and  chronically  inflamed  mucous  membranes  and  stimulate 
healthy  healing ;  and  as  an  intestinal  astringent  in  diarrhoea. 
For  the  last-named  purpose  the  tannin-containing  drugs  are 
most  commonly  employed,  and  are  usually  combined  with 
other  remedies  (opium,  chalk,  &c.).  Tannic  acid  is  occa- 
sionally given  for  haemorrhage  from  the  kidneys,  and  it  is 
sometimes  administered  in  cases  of  alkaloid  poisoning  to  form 
an  insoluble  tannate  previously  to  emptying  the  stomach. 

TANNIC  ACID 

Acidum  Tannicum. — Tannin.  Ci^jHi^O^.  Probably 
the  anhydride  of  di-gallic  acid  {i.e.  a  condensation  product 
of  two  molecules  of  gallic  acid).  This  view,  however,  has 
recently  been  questioned. 

Prepared  by  extracting  powdered  galls  with  ether  containing  a  little 
water  and  alcohol,  and  purifying  and  crystallising  the  syrupy  aqueous 
layer. 
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Characters.— k  pale,  buff-coloured,  amorphous  substance 
occurring  in  thin,  glistening  scales,  with  a  slight  charac- 
teristic odour  and  a  strongly  astringent  taste.  Soluble  in 
less  than  its  weight  of  water  or  alcohol  and  slowly  in  1  part 
of  glycerin. 

It  gives  with  solutions  of  ferric  salts  a  bluish  black  colour  (inlv).  Ids 
aqueous  solutions  precipitate  solutions  of  albumen  or  gelatine.  It  also 
precipitates  most  alkaloiclal  solutions  and  solutions  of  salts  of  the  heavy 
metals,  forming  insoluble  tannates.  A  solution  of  tartarated  antimony  is 
precipitated  by  it. 

After  incineration  it  should  leave  no  appreciable  amount  of  ash. 

Do.se. — 2  to  5  grains. 

Glycerinum  Acidi  Tannici.— Contains  1  ounce  of 
tannic  acid  in  5  fluid  ounces.  . 

Tannic  acid,  1  oz. ;  glycerin,  sufficient  to  produce  5  fl.  oz. 

Pharmacology.— k  useful  astringent  preparation  to 
paint  on  subacute  or  chronic  pharyngitis,  sore  nipples,  &c. 

Suppositoria  Acidi  Tannici.— Each  suppository  con- 
tains 3  grains  of  tannic  acid. 

Pharmacology. — Used  as  an  astringent  application  for 
hfemorrhoids,  anal  fissure,  and  chronic  irritable  conditions 
of  the  lower  part  of  the  rectum. 

Trochiscus  Acidi  Tannici.— Each  lozenge  contains 
\  grain  of  tannic  acid.    Fruit  basis. 

Pharmacology. — Useful  for  relaxed  throat  and  similar 
conditions. 

GALLIC  ACID 

Acidum    Gallicum.  —  '  A    trihydroxybenzoic  acid, 
C,H,(0H)3C00H,H,0.' 

Prepared  by  hydrolysing  tannic  acid  by  means  of  dilute  sulplnmc 
acid. 

Characters. — Cream-coloured  acicular  crystals,  without 
odour,  but  with  a  faintly  acid  taste.    Soluble  in  100  parts  of 
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water,  in  5  parts  of  alcohol,  in  50  parts  of  ether,  and  in,  12 
parts  of  glycerin. 

It  should  not  contain  sulphates,  tannic  acid,,  or  mineral  matter.  It 
differs  from  tannic  acid  in  that  its  solutions  do  not  precipitate  solutions 
of  gelatine,  albumen,  or  alkaloidal  salts.  The  Pharmacopu?ia  says  that  it 
does  not  precipitate  solutions  of  tartarated  antimony,  but  this  is  a 
mistake.    It  gives  with  solutions  of  iron  salts  a  bluish-black  precipitate. 

Dose. — 5  to  15  grains. 

Pharmacology.— It  possesses  no  action  of  importance. 
It  was  believed  to  exert  a  remote  astringent  effect  on  the 
kidney  and  other  organs,  and  was  therefore  administered  in 
hfematm-ia,  albuminmia,  &c.,  but  it  is  comparatively  rarely 
used  now. 

GALLS 

Galla — Aleppo  or  Turkey  Galls.  '  Excrescences  on  Quercus 
infectoria,  Olivier,  resulting  from  the  puncture  and  deposition 
of  an  egg  or  eggs  of  Cynips  Gallse  tinctorijB,  Olivier.' 

Characters. — Netirly  globular  in  shape  but  tuberculated, 
hard,  heavy,  dark  bluish-green  or  olive-green  in-  colour,  and 
from  4-  to  f  inch  in  diameter.     Both  the  tubercles  and  the 


Fig.  60. 

G.iUs.  The  figure  illustrates  the  so-called  '  white '  galls  (galls 
from  which,  the  gall-wasp  has  escaped),  [a]  Gall  showing 
external  opening  through  which  the  gall-wasp  has  escaped. 
(b)  Section  showing  cavity  and  channel  of  exit.    Natural  size. 

intervening  spaces  are  smooth.  Interiorly  the  gall  is  cream 
or  light-buff  coloured.  The  section  shows  a  central  cavity 
containing  the  remains  of  the  larva  or  gall-wasp.  Without 
odour  but  having  a  strongly  astringent  taste. 

The  pharmacopoeial  description  applies  to  the  so-called  '  blue '  or 
'  green  '  galls,  wliich  still  retain  the  gall-wasp.    After  this  has  bored  ite 
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way  out,  the  galls  become  yellowish-brown  in  colour  ('  white  '  galls)  and 
inferior  in  quality. 

Chief  Constituents. ~T3,nmc  acid  (50  to  70  per  cent.). 
Gallic  acid  (2  to  4  per  cent.). 

Unguentum  Gallae.— Consists  of  galls  1 ;  benzoated 
lard  4. 

Pharmacology. ~kn  astringent  ointment,   useful  in 
hfemorrhoids. 

Unguentum  Gallae  cum  Opio.— Consists  of  gall 
ointment  12.^  ;  opium  1. 

Pharmacology.— Largely  used  for  liaBmorrhoids. 
It  is  commonly  known  as  '  pile  ointment.' 
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Catechu. — '  An  extract  of  the  leaves  and  young  shoots  of 
Uncaria  Gambler,  Boxb.' 

Characters.  —  Reddish-brown  cubes,  about  1  inch  in 
diameter,  separate  or  more  or  less  agglutinated.    The  section 

is  granular  and  cinnamon-brown  in 
colour.  It  is  almost  entirely  soluble 
in  boiling  water.  It  has  no  odour  ; , 
^^^^^^^^HH^B  the  taste  is  bitter  and  strongly 
^^^^^Bm^^^^  astringent  with  a  sweetish  after- 
taste. 
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At  least  70  per  cent,  should  be  soluble 
in  90  per  cent,  alcohol.  It  should  contain 
no  starch  and  should  not  yield  more  than 
5  per  cent,  of  ash.  Microscopically 
examined,  it  is  seen  to  consist  mainly 
of  minute  acicular  crystals. 

The  ofticial  catechu  is  known  as  pale 
catechu,   to   distinguish   it  from  black 
catechu  or  cutch,  which  is  official  in  the  Addendum  (see  page  593)  and 
in  most  foreign  Pharmacopoeias. 


Fig.  61. 
Catechu.    Natural  size. 


Chief  Constituents. — Catechu-tannic  acid  (30  to  50  per 
cent.) ;  catechin  (10  to  20  per  cent.), 
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Catechin  occurs  in  white,  silky,  acicular  crystals,  with  an  astringent 
taste,  sparingly  soluble  in  cold,  but  readily  in  hot  water.  On  treatment 
with  dehydrating  agents  it  loses  a  molecule  of  water,  and  is  converted 
into  catechu-tannic  acid.  This  is  a  reddish  amorphous  substance,  readily 
soluble  in  water  and  alcohol.  On  boihng  with  water  or  dilute  acids  it  is 
converted  into  catechu-red. 

Catechu  also  contains  catechu-red,  quercetin,  a  fluorescent  substance, 
gum,  and  unimportant  ingredients. 

Tinctura  Catechu. — Contains  the  active  ingredients 
of  1  ounce  of  catechu  and  ^  ounce  of  cinnamon  bark  in 
5  fluid  ounces. 

Catechu,  4  oz. ;  cinnamon  bark,  1  oz. ;  alcohol  (60  per  cent.), 
20  fl.  oz. 

Dose. — ^  to  1  fluid  drachm. 

Pharmacology. — The  cinnamon  is  added  as  a  flavour- 
ing agent,  but  on  account  of  the  tannin  it  contains  it  also 
aids  the  astringent  action  of  the  catechu.  The  preparation 
is  used  largely  in  the  treatment  of  diarrhoea. 

Pulvis  Catechu  Compositus. — ^Consists  of  catechu  4  ; 
kino  2 ;  krameria  root  2 ;  cinnamon  bark  1  ;  nutmeg  1. 
Dose. — 10  to  40  grains. 

Pharmacology. — It  consists  almost  solely  of  vegetable 
astringents,  and  consequently  has  a  powerful  intestinal 
astringent  action.  The  cinnamon  bark  and  nutmeg  are 
carminative.    It  is  used  in  the  treatment  of  diarrhoea. 

Trochiscus  Catechu. — Each  lozenge  contains  1  grain 
of  catechu.    Simple  basis. 

Pharmacology. — A  useful  astringent  lozenge  for  re- 
laxed throat. 

KINO 

Kino. — '  The  juice  obtained  from  incisions  in  the  trunk 
of  the  Pterocarpus  Marsupiura,  Boxb.,  evaporated  to  dryness.' 

Characters. — Small  angular  shining  pieces,  reddish-black 
and  opaque,  but,  when  seen  in  thin  laminte,  ruby-red  and 
transparent.  It  has  a  strongly  astringent  taste  and  no  odour. 
When  chewed,  it  tinges  the  saliva  red.    It  is  brittle,  but 

27 
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does  not  tend  to  form  powder  by  natural  attrition.  The 
greater  part  is  soluble  in  water  ;  it  is  almost  entirely  soluble 
in  alcohol,  but  insoluble  in  ether. 

At  least  80  per  cent,  should  be  soluble  in  boilinf;:  water. 
Comimre  with  Eucalyptus  Gum  (see  below). 

Active  Principle.— Kino-tsinmc  acid  (50  to  80  per  cent.). 

It  also  contains  a  colourless  crysfcalhne  substance,  kinoin  (1-5  per 
cent.),  and  kino-red,  pyrocatechin,  and  gallic  acid  in  small  quantities. 

Kino-tannic  acid,  when  boiled  with  dilute  mineral  acids,  and  kinoin 
on  heating,  are  converted  into  kino-red. 

Dose. — 5  to  20  grains. 

Tinctura  Kino.— Contains  1  ounce  of  kino  in  10 
fluid  ounces. 

Kino,  2  oz. ;  glycerin,  3  fi.  o/. ;  distilled  water,  5  fl.  oz.  ;  alcohol 
(90  per  cent.),  to  make  20  fl.  oz. 

The  glycerin  is  believed  to  retard  the  gelatinisation  to  wliich  this 
tincture  is  liable. 

Dose. — I  to  1  fluid  drachm. 

Pharmacology. — Its  action  and  uses  are  similar  to 
those  of  tincture  of  catechu. 

Pulvis   Kino   Compositus.— Consists   of  kino  15  ; 
opium  1 ;  cinnamon  bark  4. 
Dose. — 5  to  20  grains. 

Pharmacology. — It  is  a  very  useful  astringent  powder 
for  dial-rhoea  due  to  various  causes.  The  opium  aids  the 
constipating  action  of  the  kino  and  relieves  pain  and 
irritation  if  present.  The  cinnamon  bark  also  acts  as  an 
auxiliary  agent  and  flavom-ing  ingredient. 

Pulvis  Catechu  Compositus  (see  page  417). 

EUCALYPTUS  GUM  - 

Eucalypti  Gummi. — '  A  ruby-coloured  exudation,  or  so- 
called  red  gum,  from  the  bark  of  Eucalyptus  rostrata, 
Schlecht.,  and  some  other  species  of  Eucalyptus.  Imported 
from  Australia.' 
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Characters.— Somevfhdt  lighter  in  colour  and  tougher, 
but  otherwise  similar  to  kino.  It  usually  presents  a  dusty 
appearance  owing  to  the  presence  of  powder,  partly  if  not 
wholly  formed  by  natural  attrition.  This  character  is  of  some 
importance  in  distinguishing  it  from  kino.  About  90  per  cent, 
of  a  oood  specimen  is  soluble  in  water  ;  almost  entirely  soluble 
in  alcohol. 

Active  Principle. — Kino-tannic  acid  (40  to  50  per  cent.). 

It  also  contams  kino-red,  catechin,  iDyrocatechiu,  gum,  and  other 
imimportant  substances. 

Dose. — 2  to  5  grains. 

Pharmacology. — Its  action  is  similar  to  but  somewhat 
weaker  than  that  of  kino,  and  it  is  also  believed  to  be 
somewhat  more  prolonged  owing  to  the  greater  quantity  of 
colloidal  matter  present.  .  It  may  be  used  for  the  same  pur- 
pose as  kino,  and  must  be  given  in  similar  doses — the  reason 
for  the  small  official  dose  is  not  obvious.  Eucalyptus  gum  is 
also  employed  in  the  form  of  a  lotion  or  injection  for  dis- 
charging mucous  surfaces,  and  as  a  styptic. 

Trochiscus  Eucalypti  Gummi. — Each  lozenge  con- 
tains 1  grain  of  eucalyptus  gum.    Fruit  basis. 

Pharmacology. — It  is  a  useful  astringent  lozenge  for 
relaxed  throat,  sore  mouth,  &c. 

EHATANY  EOOT 

Krameriae  Radix.  —  '  The  dried  root  of  (1)  Para 
Pihatany,  a  species  of  Krameria,  attributed  to  Krameria 
argentea,  Wlart.  ;  or  of  (2)  Peruvian  Ehatany,  Krameria 
triandra,  Biti^  and  Pavon.' 

CJiaracters. — (1)  Para  rhatany.  Long,  nearly  cylindrical 
and  straight  pieces,  purplish-brown  in  colour,  slightly 
wrinkled  longitudinally,  and  marked  at  irregular  intervals  b}^ 
deep  transverse  cracks,  but  otherwise  smooth.  The  fracture 
is  short ;  the  fractured  surface  shows  a  thick  dark  reddish- 
brown  Imrk  (about  j  the  diameter  of  the  root  in  thickness), 
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and  a  pale  reddisli-brown  wood.  The  bark  is  firmly  adherent 
to  the  wood.    It  has  no  distinct  odour,  but  the  bark  has  a 


Fig.  62. 

Para  Ehatany,  showing  transverse  cracks  and  appearance  of  section.  The 
lower  piece  shows  portions  of  the  central  woody  axis  from  which  the 
bark  has  been  removed.    Natural  size. 

strongly  astringent  taste,  and  when  chewed  colours  the  saliva 
red. 

Compare  with  Hemiclesmus  root  (page  380). 

(2.)  Peruvian  rhatany.  The  variety  most  commonly  seen 
in  commerce.  Keddish-brown  in  colour,  and  in  the  larger 
pieces,  rough  and  scaly.  The  fracture  is  splintery.  The  section 


Fig.  63. 

Peruvian  Ehatany.  The  lower  piece  shows  appearance  of  the  section ; 
the  bark  is  relatively  thinner,  as  compared  with  the  wood,  than  in  the 
Para  variety.    Natural  size. 

shows  a  reddish-brown  bark  (about  |-  the  diameter  of  the  root 
in  thickness)  and  a  pale  reddish-brown  wood.  The  odour  and 
taste  are  the  same  as  those  of  Para  rhatany. 

The  two  varieties  are  easily  distinguished.  The  dark  purplish-brown 
relatively  thick  adherent  bark  with  deep  transverse  cracks  being  charac- 
teristic of  Para  rhatany;  the  reddish-brown  bark,  easily  separable, 
showing  no  deep  transverse  fissures,  but  scaly  in  the  larger  pieces  and 
relatively  thin  as  compared  with  the  wood,  being  characteristic  of 
Peruvian  rhatany. 
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Active  Prmc*i9Ze.— Krameria-tannic  (or  rhatanhia-tannic) 
acid  (8  to  9  per  cent.). 

The  colouring  matter,  a  decomposition  product  of  the  tannm,  is 
rhatanhia-red.  An  amido-  acid,  rhatanhin,  has  been  isolated,  hut  is  of  no 
pharmacological  importance. 

Pharmacology.— li  is  a  weaker  astringent  than  the  pre- 
ceding substances,  but  its  action  is  otherwise  the  same. 

Extractum  Krameriae.— An  aqueous  extract  of  dry 
consistence. 

Dose. — 5  to  15  grains. 

Trochiscus  Kramerias.— Each  lozenge  contains  1 
grain  of  extract  of  krameria.    Fruit  basis. 

Pharmacology. — A  useful  lozenge  for  relaxed  condi- 
tions of  the  throat.  It  has  a  somewhat  unpleasant 
taste. 

Trochiscus  Krameriae  et  Cocainae.  —  Each 
lozenge  contains  1  grain  of  extract  of  krameria,  and 
J-g-  grain  of  cocaine  hydrochloride.    Fruit  basis. 

Pharmacology. — The  cocaine  relieves  irritation,  and 
this  lozenge  is  therefore  better  than  the  simple  lozenge 
when  much  irritation  is  present. 

Infusum  Krameriae.— Contains  the  active  ingredients 
of  1  ounce  of  krameria  root  in  20  fluid  ounces. 
Dose. — 4-  to  1  fluid  ounce. 

Pharmacology. — It  may  be  administered  internally 
for  diarrhoea  or  may  be  used  as  a  gargle  for  relaxed  throat, 
or  even  as  a  lotion  or  injection  for  discharging  mucous 
surfaces.    The  infusion  is  liable  to  deposit  by  keeping. 

Liquor  Krameriae  Concentratus.  —  Contains  the 
active  principles  of  1  ounce  of  krameria  root  in  2  fluid 
ounces. 

Dose. — \  to  1  fluid  drachm. 

Tinctura  Krameriae. — Contains  the  active  principles 
of  1  ounce  of  krameria  root  in  5  fluid  ounces. 
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Duse.—}j  to  1  fluid  drachm. 

Pharmacology. —Its  action  is  similar  to,  but  weaker 
than,  that  of  tincture  of  catechu.  It  is  used  chiefly  as  an 
intestinal  astringent. 

Pulvis  Catechu  Compositus  (see  page  417). 
LOGWOOD 

Haematoxyli  Lignum.  — '  The  heart-wood  of  H^emato- 
xylon  campechianum.  Linn.' 

Characters. — It  is  imported  in  large  logs  and  may  there- 
fore be  seen  in  pieces  of  various  sizes  and  shapes,  or  in  chips 
or  turnings  or  coarse  powder.  The  wood  is  dark  orange  or 
purpHsh-red  externally  and  reddish-brown   internally,  hard 


Fig.  64. 


A  piece  of  logwood,     i  linear. 

and  heavy,  but  easily  split..  The  chips  and  powder  should  be 
reddish-brown  in  colour  and  should  have  a  slight  but  jDleasant 
odour  and  a  sweetish  astringent  taste,  i.e.  they  should  be 
unfermented  (see  below).  When  chewed,  it  colours  the  saliva 
a  reddish-purple. 

Compare  with  Red  Sanders  Wood  (page  570),  wliicia  is  redder,  has 
less  astringent  taste,  and  does  not  colour  the  saHva  so  markedly  when 
chewed. 

Chief  Constituents. — Tannin  ;  Haematoxylin  (about  10 
per  cent.).. 

It  also  contams  a  trace  of  volatile  oil,  resm,  &c. 
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HiEUiatoxylin  when  oxidised  foniis  luematcin,  which  is  largely  em- 
ployed as  a  dye.  To  obtain  this  the  chips  or  raspings  are  moistened  and 
exposed  to  the  air  for  four  to  six  weeks.  They  then  assume  a  darker 
colour,  and  show  patches  of  dark-green  lustre.  The  wood  in  this  con- 
dition is  not  otHcial.  Hiematoxylin  has  a  sweetish  taste  ;  hiematein  is 
bitter,  acrid,  and  somewhat  astringent. 

Decoctum  Haematoxyli.— Contains  the  active  in- 
gredients of  1  ounce  of  logwood  and  a  little  cinnamon 
bark  in  20  fluid  ounces. 

Logwood,  1  o/. ;  cinnamon  bark,  70  gr. ;  distilled  water,  to  make 
20  fl.  oz. 

Dose. — J  to  2  fluid  ounces. 

Pharmacology. — It  is  a  mild  astringent  preparation, 
useful  in  diarrhoea  due  to  various  causes.  It  has  been 
employed  as  an  injection  and  lotion  for  conditions  in 
which  astringent  applications  are  useful. 

HAMAMELIS  OE  WITCH  HAZEL 

The  fresh  and  dried  leaves  and  the  bark  of  the  plant  are 
official. 

Hamamelidis  Cortex. — '  The  dried  bark  of  Hamamelis 
virginiana,  Linn.' 

Characters. — Channelled  pieces  up  to  8  inches  in  length 
and  1  inch  in  breadth,  and  about  y^g-  inch  in  thickness.  The 


Fig.  G5. 

Hamamelis  bark,  sliowini,'  external  and  intjnial  surface.    ^  linear. 


outer  surface  is  smooth,  pale  brownish-pink  in  colour,  but 
sometimes  covered  with  a  smooth  ash-grey  or  a  scaly  dark- 
grey  cork  showing  transverse  lenticels.    The  inner  surface  is 
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pale  reddish-pink  in  colour,  finely  striated  longitudinally,  and 
sometimes  showing  patches  of  adhering  white  wood.  '  The 
fracture  is  coarsely  fibrous.  It  has  no  distinctive  odour  ;  the 
taste  is  astringent. 

Chief  Constit'uent.—Tsinnm  (about  6  per  cent.). 

The  tannic  acid  occots  in  a  crystalline  (hamamelotannin)  and  a 
ghicosidal  amorphous  form.  There  are  also  present  gallic  acid,  resin, 
volatile  oil,  bitter  and  pungent  principles  in  small  quantity. 

Pharmacology, —Its  action  is  probably  due  merely  to  the 
tannin  which  it  contains,  but  the  question  cannot  be  regarded 
as  settled. 

Tinctura  Hamamelidis.— Contains  the  active  princi- 
ples of  1  ounce  of  hamamelis  bark  in  10  fluid  ounces. 
Dose. — -i-  to  1  fluid  drachm. 

Pharmacology.— It  is  a  useful  astringent  and  styptic, 
and  is  attributed  with  a  haemostatic  action  after  absorp- 
tion, but  this  effect  is  doubtful.  It  is  used,  diluted  with 
water,  as  a  local  application  for  bleeding  piles  and  other 
bleeding  surfaces,  and  as  an  astringent  wash  for  dis- 
charging mucous  membranes,  and  is  given  internally  for 
monorrhagia  and  other  hcT.morrhagic  conditions. 

Hamamelidis  Folia.—'  The  leaves,  fresh  and  dried,  of 
Hamamelis  virginiana,  Linn.' 

Characters. — Broadly  ovate,  tapering  obliquely  towards 
the  base  which  is  usually  cordate,  with  an  obtuse  apex,  a 
sinuate  margin,  and  a  short  petiole;  varying  in  size  up  to 
6  inches  in  length  and  4  inches  in  breadth.  The  upper 
surface  is  dark  green  or  brownish  green  in  colour ;  the  under 
surface  is  paler.  The  veins  arise  pinnately  from  the  midrib 
and  run  straight  to  the  sinuations  on  the  margin  ;  they  are 
prominent  on  the  under  surface  and,  in  young  leaves,  are 
hairy.  The  leaves  are  usually  very  broken  in  appearance. 
The  odour  is  slight,  the  taste  is  astringent  and  slightly  bitter. 

Chief  Constituent. — Tannin. 

Gallic  acid,  a  bitter  principle,  and  a  trace  of  volatile  oil  also  occur. 
Prepared  from  the  fresh  leaves. 
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Fig.  66. 

Dried  hamamelis  leaf.    Natural  size. 


Liquor  Hamamelidis. — A  weak  alcoholic  solution  of 
volatile  substances  obtained  from  fresh  hamamelis  leaves. 

Prepared  by  macerating  50  oz.  of  fresh  hamamelis  leaves  in 
100  H.  oz.  of  water  and  10  fl.  oz.  of  alcohol  (90  per  cent.)  for  twenty- 
four  hoiTrs,  and  then  distilling  one-half. 

Its  constituents  are  not  completely  known.  It  contains  a  little 
volatile  oil  and  a  little  protocatechuic  acid.  Some  decomposition 
apparently  goes  on  in  the  stiU. 

Pharmacology . — Its  action  is  similar  to  that  of  diluted 
alcohol  containing  a  little  volatile  oil.  It  is  used  as  a 
styptic  and  astringent,  but  its  action  as  such  is  very  mild. 

Prepared  from  the  dried  leaves. 

Extractum  Hamamelidis  Liquidum. — Contains  the 
active  ingredients  of  1  ounce  of  hamamelis  leaves  in  1  fluid 
ounce. 
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Dose. — 5  to  15  minims. 

Pharmacology. —It  is  an  astringent  and  local  hemo- 
static. It  is  often  given  for  a  remote  htemostatic  effect, 
but  it  is  questionable  if  it  possesses  such  an  action. 

Unguentum  Hamamelidis.— Consists  of  liquid 
extract  of  hamamelis  1 ;  hydrous  wool  fat  9. 

Pharmacology. —It  is  an  astringent  ointment, 
used  mainly  for  piles. 
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DEUGS  OONTAINING  ACTIVE  NEUTEAL 
EEINCTPLES 

In  this  group  are  included  a  number  of  drugs  containing 
active  principles  regarding  the  chemistry  of  which  little  is 
known.  They  may  be  divided  into  (i)  drugs  containing  pure 
bitter  principles  ;  (ii)  drugs  containing  active  principles  which 
cannot,  at  present,  be  conveniently  classified.  The  latter  will 
be  taken  first. 

CANTHAEIDES 
Cantharis.— '  The  dried  beetle  Cantharis  vesicatoria, 
Lati-: 


Pig.  67. 


Cantharis,  showing  upper  and  under  surfaces.    The  dried 
beetle  is  rarely  found  perfect.    Natural  size. 

Characters. — The  most  obvious  character  is  the  iridescent 
bright-green  wing-sheaths.  The  beetles  are  about  |  to  1  inch 
long  and  ^  inch  broad.   They  have  a  strong  unpleasant  odour. 

Their  general  characters  arc  similar  to  those  of  other  beetles;  they 
have  the  special  characters  (head  with  an  abrupt  neck,  &c.)  belonging  to 
the  family  Cantharidte. 
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AcHoe  Principle.— Csinthsindm  (0-5  to  1  per  cent.). 

Cantbandin,  Ci,3i,,0|,  is  a  colourless  crystalline  substance,  insoluble 
ni  water,  but  soluble  in  chloroform,  ether,  acetic  ether,  &c.,  and  sparingly 
m  alcohol  and  in  fats  and  oils.  Acetone  is  the  best  solvent.  It  is  the 
anhydride  of  cantharidic  acid,  some  salts  of  which,  but  not  the  acid,  are 
known.    The  following  formula  have  been  proposed  for  it : 


H,,C 
H,C 


CH 


CH-CH,,-CO.  H.,C 

/° 

ch-co-cq/  h„c 


CH, 


CH  •  CH-COOH 


C-CO-0 


<^H,  CH, 
The  beetles  contain  12  per  cent,  of  a  fixed  oil. 

Pharmacology. —Its  action  is  due  to  the  cantharidin  it 
contains.  This  substance  is  a  powerful  irritant.  When 
applied  to  the  skin  it  slowly  produces  redness  and  burning 
pain,  followed  by  the  formation  of  vesicles  which  coalesce  to 
form  a  blister.  If  taken  by  the  mouth  in  considerable  doses 
it  produces  symptoms  of  irritant  poisoning,  and  after  absorp- 
tion causes  marked  irritation  of  the  kidneys  and  the  urinary 
tract.  The  beetle  is  used  only  in  the  form  of  its  preparations, 
and  these  are  employed  almost  solely  for  their  local  effects. 
Three  are  employed  as  bhsters,  three  for  their  rubefacient, 
action,  and  one  may  be  given  internally. 

Emplastrum  Cantharidis.— Contains  approximately 
1  of  cantharides  in  3. 

Cantharides,  Sh  oz. ;  yellow  beeswax,  2  oz. ;  lard,  2  oz. ;  resin,  2  oz.; 
soap  plaster,  |  oz. 

Characters. — The  mass  is  of  a  soft  clayey  consistence, 
and  has  a  dark  greenish-brown  colour  interspersed  with 
bright-green  specks.    The  odour  is  characteristic. 

Pharmacology.— Ylhen  applied  to  the  skin  no  symptoms 
appear  for  2  to  4  hours,  then  redness  with  more  or 
less  burning  pain  occurs  ;  vesicles  subsequently  form  and 
these  coalesce  and  produce  a  blister  which  is  usually  fully 
formed  after  8  to  10  hours.     The  application  of  hot 
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fomentcatioiis  or  a  poultice  when  well-marked  redness  has 
been  produced  (after  4  to  6  hours)  will  generally  raise  a 
blister. 

Blistering  is  resorted  to  mainly  to  relieve  deep-seated 
pam,  and  is  often  followed  by  beneficial  results.  It  should 
not  be  employed  in  renal  disease,  because  absorption  of 
cantharidin  occurs  from  the  blister,  sometimes  in  sufficient 
amount  to  produce  irritation  of  the  kidneys.  It  is  also 
inadvisable  to  employ  it  over  paralysed  areas,  in  children, 
and  in  old  and  debilitated  persons. 

Liquor  Epispasticus. — Blistering  liquid.  Contains 
the  active  principle  of  1  ounce  of  cantharides  in  2  fluid 
ounces  of  acetic  ether. 

PJiarmacology. — Its  action  is  practically  the  same  as 
that  of  the  emplastrum.  It  is  used  mainly  to  make 
blistering  collodion. 

Collodium  Vesicans. — Blistering  liquid  containing 
a  little  pyroxylin. 

Blistering  liqiiid,  20  fl.  oz. ;  pyroxylin,  |  oz. 

Pharmacology. — When  painted  on  the  skin  the 
acetic  ether  evaporates,  leaving  a  thin  pellicle  containing 
cantharidin.  Its  action  is  similar  to  that  of  the 
emplastrum,  but  it  is  somewhat  less  certain  and  is 
consequently  less  frequently  employed. 

Acetum  Cantharidis. — Contains  the  active  principle 
of  1  ounce  of  cantharides  in  10  fluid  ounces  of  a  mixture 
of  equal  parts  of  glacial  acetic  acid  and  distilled  water. 

Pharmacology. — It  is  strongly  irritant,  but  is  rarely 
used,  except  in  a  diluted  form,  as  a  lotion  to  stimulate  the 
growth  of  hair.  It  may  be  employed  to  apply  to  very 
chronic  ringworm. 

Unguentum  Cantharidis. — Contains  approximately 
the  active  principle  of  1  ounce  of  cantharides  in  10  ounces 
of  benzoated  lard. 
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Pharmacology. ~li  slowly  produces  a  rubefacient  effect, 
and  may  be  employed  as  a  mild  counter-irritant  to  relieve 
pain  in  joints  and  other  deep-seated  pains,  and  as  a  direct 
irritant  to  bald  patches  or  to  chronic  ringworm.  It  is  not 
much  used. 

Emplastrum  Calefaciens.— Warming  plaster.  Con- 
tains approximately  the  water-soluble  ingredients  of  1  of 
cantharides  in  25. 

The  basis  is  yellow  beeswax,  resin,  resin  plaster, "and  soap  plaster. 

Pharmacology. —li^m^ucQ^  a  slight  rubefacient  action, 
and  may  be  employed  when  such  is  required. 

Tinctura  Cantharidis.— Contains  the  active  principle 
of  1  ounce  of  cantharides  in  80  fluid  ounces. 

Dose.— 5  to  15  minims  ;  if  frequently  repeated,  2  to 
5  minims. 

Pharmacology.— \Nhe\-\  taken  in  full  pharmacopoeial 
doses  it  stimulates  the  kidneys,  increasing  the  amount  of 
urine,  and  also  often  irritates  the  urinary  tract.  Thus 
pain  and  strangury  are  not  uncommon  after  its  use.  It  is 
of  doubtful  therapeutic  value. 

CAPSICUM 

Capsici  Fructus.— '  The  dried  ripe  fruit  of  Capsicum 
minimum,  Boxb.' 

Characters.— Coiiicol  fruits  from  ^  to  f  inch  long,  and 

about   ^  inch  broad,  sometimes 
attached  to  a  5-toothed  calyx  and 
£%        %         ^  slender  straight  peduncle.  The 
f  j  ■         pericarp  is  dull  orange-red,  trans- 

it.   ^    lucent,   leathery,  and  somewhat 
b  c        shrivelled.     On  section  the  fruit 

is  seen  to  be  "divided  into  two 
FiQ.  68.  c^^l^        ^  longitudinal  dissepi- 

(a)  Capsicum  fruit,    (b)  Section  ment ;  each  cell  containing  5  to  10 

showing  dissepiment,  (c)  Seeds  amn]]  vpllowisb  flnt  qppdq  Thp 
contained  in  fruit,    (a)  and  (6)    ^"^^''^^  yeiiO^MSn  nac  seCQS.  lUe 

=  linear;  (c)  natural  size.        odour  is  characteristic;  the  taste. 


GINGEE 


431 


especially  of  the  lower  part  of  the  dissepiment,  is  pungent 
and  barning. 

Active  Principle.— C3ipsa.icm  (about  0-02  per  cent.). 

Capsaicin  (C.,Hi,0.,)  is  a  crystalline  substance  which  may  be  volatilised 
with  care.    It  is  present  in  largest  amount  in  the  dissepiment. 

Capsicum  also  contains  two  alkaloids,  an  nn-named  A^olatile  alkaloid 
and  a  crystalline  alkaloid,  capsicine.  It  also  yields  small  quantities  of  a 
volatile  oil,  resm,  &c. 

Pharmacology. — When  rubbed  into  the  skin  it  produces 
burning  pain  and  a  rubefacient  effect.  It  has  a  powerful 
pungent  taste.  Small  doses  act  as  a  carminative  in  the 
stomach  and  intestines  ;  moderate  doses  stimulate  and  large 
doses  irritate  the  gastric  mucous  membrane.  It  is  used 
mainly  as  a  condiment,  but  may  be  given  combined  with 
other  substances  as  a  stimulant  and  carminative  in  the  form 
of  pills. 

Tinctura  Capsici. — Contains  the  active  principle  of 
1  ounce  of  capsicum  in  20  fluid  ounces. 
Dose. — 5  to  15  minims. 

Pharmacology. — It  produces  a  mild  rubefacient  effect 
when  rubbed  into  the  skin.  It  is  sometimes  applied  to 
unbroken  chilblains,  and,  diluted,  as  a  lotion  to  promote 
the  growth  of  hair.  Taken  by  the  mouth  it  has  a  hot 
burning  taste  and  produces  a  feeling  of  warmth  in  the 
stomach.  It  is  given  to  drunkards  to  allay  the  craving 
for  alcohol,  and  is  sometimes  used,  diluted  with  water,  as  a 
gargle  for  relaxed  throat. 

Unguentum  Capsici, — Contains   approximately  the 
active  prmciple  of  1  of  capsicum  in  4^  of  ointment. 
Capsicum  fruit,  12 ;  spermaceti,  6  ;  olive  oil,  44. 

Pharmctcology .—  It  produces  a  rubefacient  action,  and 
is  used  mainly  as  a  counter-irritant  for  chronic  rheumatic 
joints, 

aiNGEB 

Zingiber. — '  The  scraped  and  dried  rhizome  of  Zingiber 
officinale,  Boscoe.' 
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Characters.— Ivregnlavlj  branched,  flattish  pieces,  fibrous 
and  striated  externally,  of  a  pale  buff  colour.  Each  branch 
terminates  in  a  depressed  scar.  The  fracture  is  short  and 
somewhat  fibrous,  and  the  fractured  surface  shows  a  fine 


Fio.  69. 

Ginger,  and  section  showing  the  peripheral  yellow  line  and  oil  glands. 

Natural  size. 

yellow  line  (cambium)  near  the  periphery,  and  numerous 
yellow  oil  glands.  The  odour  is  characteristic,  the  taste  is 
hot  and  pungent. 

CJiief  Constituents. — Gingerol,  a  yellowish  oily  body, 
without  odour,  but  with  a  very  pungent  taste.  A  volatile  oil 
(2  to  3  per  cent.)  to  which  the  odour  is  due.  Eesinous 
matter. 

The  volatile  oil  consists  mainly  of  a  sesqui-terpene,  but  contains  also 
(Z-camphene  and  phellandrene.  Little  is  known  of  the  chemistry  of 
gingerol.    It  is  soluble  in  alcohol,  ether,  and  oils. 

Gingerine  is  a  mixture  of  the  active  principles  of  the  drug.  It  is 
obtained  by  j^ercolation  with  ether. 

Pharmacology. — Its  action  is  similar  to  that  of  capsicum, 
but  weaker.  In  the  stomach  and  intestines  it  acts,  in  small 
doses,  as  a  carminative,  and  it  is  used  mainly  as  a  carmina- 
tive and  flavouring  agent.  For  these  purposes  it  is  present 
in  many  official  preparations. 

Syrupus  Zingiberis. — Contains  the  active  ingredients 
of  1  ounce  of  ginger  in  40  fluid  ounces.    See  page  39, 
jDose. — h  to  1  fluid  drachm. 
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Tinctura  Zingiberis. — Contains  the  active  principles 
of  1  ounce  of  ginger  in  10  fluid  ounces. 
Dose.—^  to  1  fluid  drachm. 

Ginger  is  an  ingredient  of  Pulvis  Jalapte  Compositns,  Pnlvis  Rhei 
Compositus,  Pulvis  Scammonii  Compositns,  Pulvis  Opii  CompoBitus, 
PiTlvis  Cinnamomi  Compositus  (and,  therefore,  of  Pilula  Aloes  et 
Ferri  and  Pilula  Cambogise  Composita),  Infusum  Sennse  (and, 
therefore,  of  Mistura  Sennte  Composita).  Tincture  of  ginger  is 
used  in  preparing  Acidum  Sulphuricum  Aromaticum  (and,  therefore, 
Infusum  CinchonsB  Acidum),  Liquor  Sennee  Concentratus,  and  Pilula 
Scammonii  Composita. 


ARNICA  EHIZOME 

Arnicae  Rhizoma. — '  The  dried  rhizome  and  roots  of 
Arnica  montana,  Linn.' 

Characters. — Cyhndrical,  somewhat  curved,  dark- brown 
rhizome,  usually  from  1  to  2  inches 
long,  and  -i-  to  ^  inch  thick, 
marked  on  the  upper  surface  with 
encircling  scars,  and  giving  off 
from  the  under  surface  numerous 
brittle  wiry  roots.  It  is  frequently 
branched.  The  transverse  section, 
under  a  lens,  shows  a  ring  of  resin 
ducts  near  the  wood.  It  has  a 
faintly  aromatic  odour,  and  a  bitter 
acrid  taste. 

Chief  Constituents. — Arnicin 
(C12H22O2),  a  yellow  crystalline  sub- 
stance with  an  acrid  taste.  A 
volatile  oil  (about  0*5  per  cent.). 
Tannin. 

Tinctura  Arnicae. — Contains  the  active  ingredients  of 
1  ounce  of  arnica  rhizome  in  20  fluid  ounces. 

Fharmacology. — It  is  somewhat  irritant.  Eepeatedly 
applied,  it  may  produce  severe  inflammation.  It  is  used 
to  paint  on  chilblains,  and,  diluted  with  water,  to  apply  to 
bruises. 

28 


Pig.  70. 

Arnica  rhizome,  with  remains 
of  stem  attached.  Natural 
size. 
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MEZEEEON  BARK 

Mezerei  Cortex.—'  The  dried  bark  of  Daphne  Mezereum, 
Lin7i.,  or  of  Daphne  Laureola,  Linn.,  or  of  Daphne  Gnidium, 
Linn' 

Characters. —Long,  thin  flattened  strips  or  quills,  flexible 
and  very  tough.    It  separates  easily  into  a  thin  brownish 


a  h 
Fig.  71. 


Mezereon  bark  :  [a)  external  surface,  showing  thin  easily  separable  bark; 
[b]  internal  surface,  showing  silky  striated  appearance.    Natural  size. 

(varying  from  olive  or  reddish  brown  to  dark  purplish  brown) 
outer  layer,  and  a  nearly  white,  silky,  fibrous  inner  layer.  It 
has  no  distinctive  odour,  but  has  an  acrid  burning  taste. 

Chief  Constituents.— yiezevein,  an  acrid  resinous  sub- 
stance, easily  converted  into  a  bitter  acrid  resinous  acid, 
mezeric  acid.    Daphnin,  a  crystalline  bitter  glucoside. 

Pharmacology . — It  is  a  decided  irritant.  If  the  bark  is 
moistened  and  applied  to  the  skin  it  produces  redness,  the 
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formation  of  vesicles,  and  even  blisters.  Taken  internally  in 
large  doses,  it  produces  irritant  poisoning.  It  is  of  doubtful 
therapeutic  value,  and  is  only  introduced  into  the  Pharma- 
copceia  to  put  into  the  following  preparation. 

Liquor    Sarsas   Compositus    Concentratus.  See 
page  379. 

PODOPHYLIiUM  EHIZOME 

Podophylli  Rhizoma. — '  The  dried  rhizome  and  roots 
of  Podophyllum  peltatum.  Linn.'' 

Characters. — The  rhizome  is  nearly  straight  and  cylin- 
drical, i  to  +  inch  in  diameter,  and  marked  at  intervals  of 


h 


"   c 

Fig.  72. 

Podophyllum  rhizome :  (a)  under  surface,  showing  scars  of  roots ; 
(b)  upper  surface,  showing  depressed  circular  scar ;  (c)  an  inferior 
quality  of  rhizome.    Natural  size. 

about  2  inches  by  enlargements,  which  show  a  depressed 
circular  scar  above  and  the  remains  of  stout  brittle  roots 
below.  The  bark  is  nearly  smooth,  and  of  a  dark  reddish- 
brown  colour.  The  fracture  is  short.  The  transverse  section 
shows  a  thin  cortex  and  a  ring  of  fibro-vascular  bundles 
interiorly  ;  it  is  white  and  starchy,  or  if  the  heat  employed  to 
dry  the  rhizome  has  been  excessive,  yellowish-brown  and 
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horny.  The  odour  is  slight  and  characteristic  ;  the  taste  is 
somewhat  bitter  and  acrid. 

The  rhizome  is  occasionally  branched.  Poor  qualities  are  shrivelled 
and  longitudinally  wrinkled. 

Chief  Constituent. — The  official  resin  (4  to  6  per  cent.) 
which  consists  of  a  crystalline  neutral  principle,  Podophyllo- 
toxin,  an  uncrystallisable  resinous  substance,  Podophyllo- 
resin,  a  small  amount  of  fatty  matter,  and  a  crystalline 
colouring  substance,  quercetin. 

Podophyllotoxin,  Ci^jHi^O^,  when  heated  with  alkalies  is  converted 
into  a  salt  of  podophyllic  acid.  The  acid  is  unstable,  loses  water,  and 
forms  the  anhydride,  picropodophyllin,  which  is  isomeric  with  podophyllo- 
toxin, but  is  much  less  active  pharmacologically. 

Pharmacology. — Podophyllotoxin  is  very  irritating,  but 
its  action  develops  slowly.  "When  given  by  the  mouth  it  pro- 
duces purgation,  but  apparently  only  when  bile  is  present. 
It  also  produces  purgation  along  with  other  symptoms  when 
injected  hypodermically  or  intravenously,  but  it  is  very 
doubtful  if  this  action  is  specific.  Podophyllo-resin  is  much 
less  powerful. 

Podophylli  Resina. — The  resinous  principle  obtained 
from  podophyllum  rhizome. 

Prepared  by  exhausting  the  rhizome  with  alcohol,  pouring  mto- 
acidulated  distilled  water,  washing  and  afterwards  drying  the  precipi- 
tate at  a  low  temperature. 

Characters. — A  yellow  or  yellowish  brown  amorphous 
powder,  with  a  faint  odour  and  a  bitter,  somewhat  acrid, 
taste.  Insoluble  in  water  ;  the  greater  part  is  soluble  in 
alcohol  and  in  solution  of  ammonia. 

It  should  not  yield  more  than  1  per  cent,  of  ash. 

Dose. — ^  to  1  grain. 

Pharmacology. — It  slowly  produces  an  irritant  effect 
if  applied  externally.  When  taken  by  the  mouth  in  ordi- 
nary doses  it  seldom  produces  any  effect  until  it  reaches 
the  intestines.  Then  it  causes  irritation  and  in  about 
10  to  12  hours  a  watery  evacuation.    Colic  usually  occurs. 
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Its  most  importcant  action  is  exerted  on  the  upper  part  of 
the  small  intestine,  and  bile  appears  to  be  necessary  for  its 
action.  It  is  said  to  increase  the  secretion  of  bile,  but 
this  is  probably  erroneous. 

It  is  used  as  a  purgative  in  constipation  associated 
with  hepatic  disorders,  but,  owing  to  its  slow  action  and 
its  tendency  to  produce  colic,  it  is  well  to  combine  it  with 
some  other  purgative  and  a  carminative. 

Tinctura  Podophylli. — Contains  2  grains  of  podo- 
phillum  resin  in  1  fluid  drachm. 
Dose. — 5  to  15  minims. 

Pharmacology. — Its  action  is  that  of  the  resin. 
It  is  an  unnecessary  preparation. 


ELATEEIUM 

Elaterium. — '  A  sediment  from  the  juice  of  the  fruit  of 
Ecballium  Elaterium,  A.  Bichard,'  the  squirting  cucumber. 
It  should  yield  25  per  cent, 
(not  less  than  20  per  cent.) 
of  Elaterin. 

The  fi-uit  resembles  a  small 
hairy  gherkin.  When  ripe  it  sud- 
denly and  forcibly  separates  from 
the  peduncle  and  ejects  the  seeds 
and  juice.  It  is  therefore  collected 
before  it  is  quite  ripe,  and  is  sliced 
and  pressed.  The  expressed  juice 
is  allowed  to  stand  and  deposit, 
dvu'ing  which  process  it  becomes 
still  more  turbid.  The  deposit  is 
then  drained  and  dried  on  tiles. 

Characters  .  — '  Elat    or  '    Squirting  cucumber.    Natural  size. 

slightly  curved  opaque  cakes, 

often  about  Ih  inches  long,  1  inch  broad,  and  jV  *o  f  i^^h 
thick,  yellowish-grey  to  light  green  in  colour,  with  a  faint 
tea-like  odour  and  a  bitter  acrid  taste.  It  breaks  easily  and 
shows  a  finely  granular  fractured  surface. 


438 


MATERIA  MEDICA 


[t  should  contain  no  carbonates  or  starcii,  and  it  should  be  soluble 
the  extent  of  half  its  weight  in  boiUng  90  per  cent,  alcohol. 

Active  Principle.  —  The 
official  crystalline  neutral  prin- 
ciple Elaterin. 

Elaterin  does  not  occur  free  in 
the  plant.  It  is  present  as  a  gluco- 
side,  elaterinide,  which  is  decomposed 
by  a  ferment,  also  occurring  in  the 
plant,  as  soon  as  the  juice  is  expressed. 
This  accounts  for  the  increasing  tur- 
bidity of  the  juice  on  standing,  as 
elaterium  is  less  soluble  in  aqueous 
media  than  elaterinide.  A  crystal- 
line bitter  glucoside,  prophetin,  and 
other  unimportant  substances  are 
present  in  elaterium. 

Pharmacology.— 1\>  is  a  powerful  purgative  owing  to  the 
elaterin  it  contains.  As  the  percentage  of  elaterin  in  different 
samples  varies,  it  is  advisable  to  employ  the  pure  principle 
when  the  action  of  this  substance  is  required. 

Elaterinum. — '  The  active  principle  of  Elaterium.' 

Characters.  —  Small  colourless  hexagonal  scales  or  crys- 
talline powder,  without  odour,  and  when  pure  almost  without . 
taste.    Insoluble  in  water  ;  slightly  soluble  in  alcohol ;  solu- 
ble in  12  parts  of  chloroform. 

When  added  to  melted  phenol  it  dissolves,  forming  a  colourless  solution, 
which  becomes  a  deep  scarlet  colour  on  the  addition  of  sulphuric  acid. 
It  should  not  give  any  characteristic  alkaloid  reaction,  and  on  incinera- 
tion should  leave  no  ash. 

The  chemical  constitution  of  elaterin  is  unknown.  The  empirical 
formula  is  given  as  Cj^HoyO-.  When  boiled  with  alcoholic  potash  it 
appears  to  be  converted  into  a  pharmacologically  inactive  acid  substance. 

Dose. — to  yL-  grain. 

Pharmacology . — It  is  the  most  powerful  purgative  known. 
When  given  in  full  pharmacopoeial  doses  it  produces  several 
copious  watery  motions,  without  much  griping,  but  usuall}'' 
followed  by  well-marked  prostration. 


Fig.  74. 

Elaterium,  and  section  showing 
granular  appearance.  Natural 
size. 


Dose. — yifj-  to  \  grain. 
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It  is  used  occasionally  as  a  hyclrogogiie  purgative  to  aid  in 
removing  dropsical  accumulations  and  waste  products  in  the 
blood.  It  should  be  employed,  however,  with  care,  if  at  all, 
in  heart  disease,  on  account  of  the  prostration  it  induces. 

Pulvis  Elaterini  Compositus.— Consists  of  elaterin  1, 
milk  sugar,  89. 

Dose. — 1  to  4  grains. 

Pharmacology— It  is  simply  a  convenient  form  for 
administering  elaterin. 

MAtiE  FEEN 

Filix  Mas.  — 'The  rhizome  of  Aspidium  Filix-mas, 
Sivartz.    Collected  late  in  the  autumn,  divested  of  its  roots, 


Fio.  75. 

Male  fern  rhizome  and  longitudinal  section  of  a  small! portion.    ^  linear. 

leaves,  and  dead  portions,  and  carefully  dried.'  It  '  should 
not  be  kept  more  than  a  year.' 
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Characters.— The  rhizome  is  covered  with  the  dark-browji, 
curved,  somewhat  angular  bases  of  the  petioles,  bearing 
numerous  brown  membranous  scales.  It  is  usually  about 
3  to  6  inches  long,  and  |  to  1  inch  broad.  The  inner  part  of 
the  base  of  the  petioles,  and  the  rhizome  internally,  should  be 
green.  The  odour  is  faint  and  disagreeable  ;  the  taste  is  at 
first  somewhat  sweetish  and  astringent,  afterwards  bitter  and 
acrid. 

The  transverse  section  of  a  petiole  shows  eight  separate  fibro-vascular 
bundles  arranged  in  a  circle.  For  the  features  distinguishing  it  from 
other  ferns  the  student  is  referred  to  works  on  botany. 

Chief  Coiistituents.—Filicic  Acid  ;  Aspidin ;  Albaspidin  ; 
Flavaspidic  Acid  ;  Aspidinin. 

Other  substances  occurring  in  male  fern  are  aspidinol,  phloraspin, 
tannin  (iili-tannic  acid),  fixed  oil,  a  small  quantity  of  a  volatile  oil. 

The  various  active  principles  are  derivatives  of  phloroglucin.  They 
give,  on  decomposition,  butyric  acid,  phloroglucm,  and  methylated  phloro- 
glucins.  Filicic  acid  yields  filicinic  acid  (probably  1,1-di-methyl-phloro- 
glucm).  Their  activity  appears  to  be  dependent  on  the  combination  of  a 
butyry]  radical  with  a  methyl-phloroglucin,  since,  while  filicinic  acid  is 
inactive,  butyro-fihcinic  acid  is  active. 

The  following  formuUc,  which  show  the  connection  between  these 
compounds,  have  been  proposed : 
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The  official  liquid  extract  contains  all  the  active  ingredients  of  male 
fern. 

Extractum  Filicis  Liquidum.— A  greenish  extract 
of  a  thick  oily  consistence.    It  is  insokible  in  water. 


Dose.— 45  to  90  minims. 

Pharmacology'. — It  has  an  unpleasant  and  somewhat 
nauseous  taste,  but  when  given  by  the  mouth  in  pharma- 
copoeial  doses  it  usually  produces  no  further  effect.  Occa- 
sionally it  causes  gastro-intestinal  irritation  (vomiting, 
abdominal  pain,  diarrhoea).  Large  doses  have  produced 
tremors,  convulsions,  inflammation  of  the  kidneys,  jaun- 
dice, and  defective  vision,  which,  in  some  cases,  has 
terminated  in  blindness. 

It  is  used  solely  in  the  treatment  of  tape-worms  and 
Anchylostomum  duodenale  (another  intestinal  worm). 
The  method  commonly  adopted  in  the  treatment  of  tape- 
worms is  to  administer  a  purgative  in  the  evening  to 
clear  out  the  bowels,  and  a  full  dose  of  liquid  extract  of 
male  fern,  made  into  an  emulsion,  the  following  morning. 

The  worm  is  usually  passed  m  4  to  6  hours,  but  it  is 
sometimes  necessary  to  administer  a  purgative  to  discharge 


Prepared  by  extracting  the  rhizome  with  ether  and  subsequently 
evaporating  off  the  ether. 
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it.  No  food  should  be  taken  until  the  worm  is  passed. 
Castor-oil  is  the  purgative  commonly  employed.  It 
is  said  to  increase  the  tendency  of  the  extract  of  male 
fern  to  produce  toxic  effects,  owing  to  being  miscible  with 
it  and  thus  facilitating  its  absorption. 


KOUSSO 

Cusso.--'  The  dried  panicles  of  pistillate  flowers  of  Brayera 
anthelmintica,  Kunth.' 


Fir.  76. 

A  bank  of  Cusso  as  imported.    ^  linear. 


Fig.  77. 

Cusso  flowers,  taken  from  bank  sbown 
in  previous  figure,    f  linear. 


CJiaracters. —  Usually  im- 
ported   in    cylindrical  rolls 
(hanks)  about  1  to  2  feet  m 
length,  consisting  of  compressed 
reddish-brown  panicles  of  pistil- 
late flowers  bound  by  a  piece 
of    grass.      The   flowers  are 
shortly  stalked  ;  the  calyx  has 
reddish  veins,  and  consists  of 
two  alternating  whorls  of  five 
segments,  the  outer  of  which 
is  alone  obvious.    The  inner 
whorl  is  shrivelled  and  curved 
inwards,  covering  the  3^oung 
fruit.    As  ordinarily  seen,  the 
drug  consists  of  broken  flowers 
and  hairy  stalks.    It  has  no 
distinctive  odour,  but  has  a 
bitter  acrid  taste. 
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Actioe  Principle.-  Kosotoxin,  an  amorphous  subsiance 
insoluble  in  water,  but  soluble  in  alcohol  and  alkaline  fluids. 

A  crysLalliue  substance,  pvotok.^sin,  has  been  isobited,  but  appears^  to 
be  iuactive.  The  drug  contains  also  a  bitter  acrid  resin,  konssm  or  tsenun, 
tannin,  and  a  small  (luantity  of  volatile  oil. 

Dose. — \  to  \  ounce. 

Pharmacology.— It  has  a  bitter,  somewhat  acrid  taste, 
and  sometimes  produces  nausea,  vomiting,  colic,  and  diar- 
rha3a.  It  is  used  in  the  treatment  of  tape- worm,  but  is  less 
certain  than  oil  of  male  fern.  The  powder  is  given  suspended 
in  water.  A  purgative  subsequently  is  usually  unnecessary. 
It  is  rarely  employed  in  this  country. 


SAJ^TONIN 

Santoninum.— '  A  crystalline  principle,  CisHi.Oa,  pre- 
pared from  santonica,  the  dried  unexpanded  flower-heads  or 
capitula  of  Artemisia  maritima,  var.  Stechmanniana,  Besser.' 

CH„ 


Sniitouin. 

(7/ia?-aciers.— Colourless,  glistening,  tabular  or  prismatic 

crystals,  without  odour,  but  with  a  feebly  bitter  taste.  When 

exposed  to  sunlight  it  becomes  yellow,  owing  to  the  formation 

of   photo-santonin.    Soluble  in   5,000   parts   of  water,  in 

40  parts  of  alcohol,  and  in  2  parts  of  chloroform ;  slightly 

soluble  in  ether  and  fixed  oils. 

Melting-point,  169°  to  170°C.  When  warmed  with  alcoholic  potash 
solution  it  forms  an  orange-red  solution.  If,  to  2  or  3  drops  of  an  alcoholic 
solution,  1  or  2  drops  of  a  2  per-cent.  solution  of  fixrfurol  in  alcohol,  and 
afterwards  30  to  40  drops  of  sulphuric  acid  are  added  and  the  mixture 
warmed,  it  becomes  greenish -yellow  and  then  claret-coloured,  and,  on 
fiu-thcr  heating,  darkens  and  iinally  chars.  Veratrine  and  picrotoxi^ 
give  a  similar  reaction,  but  veratrme,  when  heated  with  a  cooled  mixture 
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ot  sulphiuic  acid  and  an  equal  volume  of  water,  forms  a  deep-scarlet 
solution ;  santonin  forms  a  pale-magenta  solution,  which  disappears  on 
further  heating,  but  becomes  deep  violet  on  the  addition  of  a  drop  of  ferric 
chloride  solution  to  the  boiling  mixture;  picrotoxin  gives  no  charac- 
teristic reaction  under  similar  conditions. 

Dose. — 2  to  5  grains. 

Pharmacology.— It  has  a  slightly  bitter  taste.  In  full 
pharmacopoeial  doses  it  produces  yellow  vision  (xanthopsia), 
but,  as  a  rule,  no  other  symptoms.  Large  doses  produce 
nausea,  vomiting,  giddiness,  convulsions  commencing  in  the 
face,  hallucinations,  irritation  of  the  kidneys,  and  often  violet 
vision.  The  urine  is  yellow  or  greenish  yellow  when  passed, 
and  becomes  purplish  when  made  alkaline. 

It  is  used  solely  in  the  treatment  of  round  worm  (Ascaris 
lumbricoides),  and  it  is  advisable  to  administer  it  at  night  in 
order  that  the  yellow  vision,  which  usually  passes  away  in  a 
few  hours,  may  cause  no  inconvenience.  Two  or  three  doses 
on  alternate  nights,  followed  by  a  purgative  the  following 
morning,  are  usually  necessary.  It  is  often  given  in 
castor  oil. 

Trochiscus  Santonini.  —Each  lozenge  contains  1  grain 
of  santonin.    Simple  basis. 

Pharmacology.-  A  useful  form  to  give  santonin  to 
children. 

ERGOT 

Ergota. — '  The  sclerotium  of  Claviceps 
purpurea,  Tulasne,  originating  in  the  ovary 
of  Secale  cereale.  Linn.' 

Characters. — Hard,  violet-black,  elon- 
gated,  roughly  cylindrical,  but  tapering 
^      ^  towards  both  ends,  generally  curved  (i.e. 

Pjq^  78_  somewhat  banana-shaped),  often  irregu- 

(a)  Ergot ;  (b)  shows    larly  cracked,  and  marked  with  a  longi- 
apparently  struc-    tudinal  furrow  on  the  concave  and  convex 
Natural  size.   '     sides.    They  vary  in  length  from  4-  to 
1^  inches.    The  fracture  is  short,  and  the 
fractured  surface  is  whitish  or  slightly  pinkish,  but  shows  no 
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obvious  structure  even  when  excamined 
under  a  lens.  The  odour  is  charac- 
teristic and  disagreeable  ;  the  taste  is 
disagreeable.  Ergot  deteriorates  by 
keeping,  especially  if  exposed  to  damp. 

Ergots  develop  on  varioiis  kinds  of  cereals, 
but  that  obtained  from  rye  is  alone  official. 
The  spores  (ascospores)  of  the  fungns  settle  on 
the  flowers  of  the  rye,  germinate,  and  penetrate 
into  the  ovary,  where  a  felt-like  mycelium  is 
formed.  This  sends  np  hyphse,  which  form 
gonidia,  and  these  are  carried  by  insects,  at- 


Germinating  Ergot :  (a)  early,  (b)  later 
stage.   Natural  size  (after  Luerssen). 


tracted  by  a   sweet   secretion    ('  honeydew ') 
formed  by  the  fmigns,  to  other  flowers.  The 
gonidia  develop  a  mycelium  similar  to  that 
produced  by  the  ascospores.    The  mycelium 
pushes  aside  the  ovary,  which  ceases  to  develop, 
and  later  in  the  summer  it  forms  at  the  base 
a  compact  mass  (the  sclerotium)  which  enables 
it  to  resist  the  cold  and  damp  of  winter.    It  is 
fully  developed  about  the  time  the  rye  is  ripe 
(fig.  79).    This  is  ergot.    If  placed  in  moist  soil 
under  suitable  conditions  it  sends  up  fleshy  pink 
stalks   which   form    rounded   globular  heads 
Ergot  growing  on  rye.       ,^    yQ^      ^j^^^]^  ^^.^^  ascospores  develop. 
Natural  size  (alter       »  «  / 
Luerssen). 

Active  Frinciple.  —  Sphacelotoxin, 
a  non-nitrogenous,  unsta.ble,  resinous  substance. 
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It  appears  to  be  combined  in  the  drug  in  two  forms,  chrysotoxin  and 
secalintoxin.  Chrysotoxin  yields  sphacclotoxin  and  an  inactive  substance, 
ergochrysin.  Secalintoxin  yields  spbacelotoxin  and  a  crystalline  inactive 
alkaloid,  secaline. 

Other  active  principles— cormitine,  ergotinirie,  &c.— have  been  de- 
scribed, but  they  do  not  appear  to  produce'  the  typical  action  of  ergot. 
The  chemistry  of  ergot  is  still  in  an  unsatisfactory  state. 

Ergot  also  contains  ergotinic  acid  (a  saponin),  about  30  per  cent,  of 
•fatty  matter,  and  small  quantities  of  choline,  mamiite,  and  other  unim- 
portant substances. 

Dose.— 20  to  60  grains.  ' 

Pharmacology.— The  predominant  action  of  ergot  is  on 
unstriped  muscular  fibre,  especially  that  of  the  pregnant 
uterus  and  the  blood-vessels.  It  has  also  an  action  on  the 
nervous  system. 

When  taken  by  the  mouth  in  full  pharmacopoeial  doses  it 
has  an  unpleasant  characteristic  and  nauseous  taste,  and 
frequently  induces  vomiting.  It  is  fairly  rapidly  absorbed, 
and  then  causes  contraction  of  the  blood-vessels  and  a  rise  in 
the  arterial  pressm-e.  This,  however,  is  not  usually  marked, 
owing  partly  to  the  gradual  absorption  and  partly  to  slowing 
of  the  heart,  which  is  produced  by  stimulation  of  the  cardio- 
inhibitory  centre.  The  pregnant  uterus  is  powerfully  con- 
tracted. If  a  preparation  of  ergot  is  injected  into  the  circula- 
tion a  notable  rise  of  blood-pressure  occurs,  which  is  still 
more  marked  if  the  vagi  have  been  previously  divided. 

When  taken  in  large  doses  ergot  produces  gastro-intestinal 
irritation,  difficulty  of  respiration,  precordial  pain,  muscular 
weakness,  parsesthesia,  and,  later,  numbness  in  the  limbs, 
more  or  less  marked  convulsions,  symptoms  of  collapse,  and 
other  symptoms  of  a  variable  nature.  If  recovery  occur, 
symptoms  of  chronic  poisoning  may  develop  later. 

Chronic  poisoning — ergotism — has  been  seen  most  com- 
monly after  eating  ergotised  ('  spurred  ')  rye.  The  symptoms 
develop  slowly.  The  individual  feels  indisposed  ;  there  is 
headache,  a  disinclination  for  food,  usually  diarrhcea,  muscular 
weakness,  sleeplessness,  and  paresthesia  in  the  limbs.  Later, 
the  symptoms  generally  assume  one  of  two  fairly  definite 
forms,  known  as  Ergotismus  convulsivus  and  Ergotismus 
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gangrenosiis.  In  the  convulsive  form  the  fingers  and  toes, 
and  sometimes  the  whole  limb,  become  contracted,  and  con- 
vulsions (tonic  or  clonic)  of  the  whole  body  or  of  groups  of 
muscles  occur.  In  the  gangrenous  form  the  parfesthesia  in 
the  extremities  is  succeeded  by  anfesthesia,  and  this  is  usually 
followed  by  dry  gangrene.  Whole  fingers  or  toes,  or  even  a 
fore- arm  or  leg,  may  die  and  be  thrown  oft".  Other  symptoms 
may  occur  in  both  forms. 

Ergot  and  its  preparations  are  used  mainly  in  the  treat- 
ment of  inaccessible  hsemorrhage,  and  in  the  last  stage  of 
child-birth,  to  aid  in  the  expulsion  of  the  foetus  and  ensure  a 
more  efficient  contraction  of  the  uterus  subsequently.  It  has 
also  been  used  in  atony  of  the  bladder,  in  chronic  constipa- 
tion, and  in  a  few  other  diseases.  Its  use  in  the  treatment  of 
hfemorrhage,  especially  haemorrhage  from  the  lungs,  has  led 
to  some  difterence  of  opinion,  and  it  is  used  much  less  now 
than  formerly. 

It  is  necessary  to  emphasise  the  fact  that  different  samples 
of  ergot  vary  in  activity,  and  that  ergot  deteriorates  by 
keeping. 

Extractum  Ergotae.— '  Ergotin.'    A  soft  extract. 

Prepared  by  a  somewhat  complicated  process,  for  which  see  the 
Pharmacopoeia.    (Compare  also  page  23). 

Dose. — 2  to  8  grains. 

Pharmacology. — It  is  used,  in  the  form  of  pills,  to 
obtain  a  mild  and  prolonged  action  of  ergot.  It  has  been 
employed  in  continued  haemorrhage  from  various  organs 
and  in  the  treatment  of  chronic  constipation,  vesical  atony, 
and  other  conditions. 

Injectio  Ergotae  Hypodermica. — Contains  one- 
third  its  weight  of  extract  of  ergot.  It  should  be 
freshly  prepared. 

Extract  of  ergot,  100  gr. ;  phenol,  3  gr. ;  distilled  water,  boikid 
and  cooled,  220  minims. 

Dose,  by  subcutaneous  injection. — 3  to  10  minims. 
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Pharmacology.  — It  acts  in  a  few  minutes,  and  is 
consequently  employed  when  a  rapid  action  is  required. 
As  it  produces  irritation,  it  is  best  injected  into  the 
muscles. 

Extractum  Ergotae  Liquidum.— Contains  the  active 
ingredient  of  1  ounce  of  ergot  in  1  fluid  ounce. 
Dose. — 10  to  30  minims. 

Pharmacology. — ^It  is  a  preparation  largely  used  for 
administration  by  the  mouth. 

Infusum  Ergotae. — One  ounce  of  ergot  is  made  into 
1  pint  of  infusion. 

Dose. — 1  to  2  fluid  ounces. 

Pharmacology. — It  is  an  efficient  preparation  when 
freshly  made,  but  is  rarely  prescribed. 

Tinctura  Ergotae  Ammoniata.— Contains  the  active 
ingredients  of  5  ounces  of  ergot  and  2  fluid  ounces  of 
solution  of  ammonia  in  20  fluid  ounces. 

Dose. — Y  to  1  fluid  drachm. 

Pharmacology. — The  addition  of  the  ammonia  was 
believed  to  produce  a  better  tincture.  Its  greatest  value 
is  probably  as  a  stimulant,  counteracting  the  undesirable 
effects  produced  by  the  ergot.  It  is  a  favourite  prepara- 
tion of  many  practitioners. 

PICROTOXIN 

Picrotoxinum. — '  A  neutral  principle  obtained  from  the 
fruits  of  Anamirta  paniculata,  Golebr.' 

Characters.  —  Small  colourless  acicular  or  prismatic 
crystals  or  crystalline  powder,  without  odour,  but  with  a  yerj 
bitter  taste.  Soluble  in  340  parts  of  water,  and  in  13  parts 
of  alcohol ;  readily  in  chloroform. 

Melting-point,  201°C.  '?  If  a  small  quantity  is  boiled  with  a  few  c.c.  of 
10  per-cent.  caustic  potash  solution  and  2  or  3  drops  of  Fehling's  solution 
added,  reduction  of  the  latter  to  red  copper  oxide  occurs.  It  redxices 
ammoniaca,l  silver  solution  on  warming.  If  mixed  with  about  three 
parts  of  powdered  potassium  nitrate,  and  the  mixture  moistened  with 
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sulphuric  acid  and  a  few  drops  (excess)  of  stron<i  caustic  soda  solution 
(1  in  1)  added,  the  mixture  becomes  reddish,  the  particles  of  picrotoxm 
becoming  cherry-red.  If  a  few  drops  of  a  20  per-ccnt.  solution  of  benz- 
aldehyde  in  absolute  alcohol  are  added  to  a  small  quantity  of  picrotoxm 
and  a  drop  of  sulphuric  acid  added  to  the  mixture,  it  becomes  of  a  scarlet- 
red  colour.   See  also  page  443.    Picrotoxin  does  not  give  the  characteristic 

alkaloidal  tests.  .  . 

Very  little  of  the  chemistry  of  this  substance  is  known.  The  empiric 
formula  is  variously  given  as  CijHi.O,;,  C.,oH.,iO,„  and  G.,,,K^^,Ola■  It 
very  easily  decomposes  into  picrotoxinin  (about  two-thirds),  a  powerfully 
poisonous  substance,  and  picrotin  (about  one-third),  which  is  pharmaco- 
logically inactive. 

Dose.— to  -jV  grain. 

Pharmacology .—li  is  a  convulsant.  If  given  in  i  gram 
doses  by  the  mouth  it  produces  after  a  short  interval  clonic 
convulsions,  usually  commencing  in  the  face  and  rapidly  ex- 
tending over  the  body,  and  often  terminating  in  a  tonic  con- 
vulsion. This  is  followed  by  a  period  of  exhaustion,  which  is 
succeeded  by  another  convulsion  ;  and  the  alternation  may 
contmue.  Death  may  occur  from  respiratory  failure  in  any 
convulsion,  or  from  exhaustion.  Other  symptoms,  both 
primary  and  secondary,  are  present,  but  as  poisoning  by  this 
substance  is  rare,  they  need  not  be  specified. 

The  convulsions  are  due  to  an  action  on  the  brain  above 
the  medulla,  probably  (certainly  in  rabbits)  the  basal  ganglia. 
The  medullary  centres  are  also  stimulated. 

In  small  doses,  stimulation  of  the  medullary  centres  is  the 
most  important  action.  When  taken  by  the  mouth  in  solu- 
tion it  has  a  bitter  taste  and  consequently  acts  as  a  bitter,  but 
it  is  not  used  for  this  purpose. 

It  has  been  employed  in  the  treatment  of  the  night 
sweats  of  phthisis,  and  in  certain  forms  of  paralysis  (bulbar, 
&c.)  It  has  also  been  used  as  a  2  per  cent,  ointment  to  de- 
stroy pediculi,  but,  on  account  of  its  toxic  action,  is  not  to  be 
recommended. 

INDIAN  HEMP 

Cannabis  Indica.  —  '  The  dried  flowering  or  fruiting 
tops  of  Cannabis  sativa,  Linn.,  grown  in  India  ;  froni  which 
the  resin  has  not  been  removed.' 

29 
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The  common  hemp,  when  grown  in  temperate  regions,  yields  a  valuable 
fibre,  but  in  tropical  countries,  under  certain  conditions  of  cultivatioi^, 

the  female  plant  produces  a  narcotic  resin.  This 
is  collected,  and  m  its  crude  state  is  sold  as  charas 
(churrus).  The  flowering  tops  from  which  the 
resin  has  not  been  removed  are  also  collected,  and 
after  being  stamped  into  masses  by  the  feet  of 
native  men  are  sold  as  ganja  (gunjah).  This  is  the 
ofticial  Indian  hemp.    It  deteriorates  by  keeping. 

Characters. — Flattened,  rough,  dusky- 
green  masses,  consisting  of  the  upper  part 
of  the  stem,  with  the  leaves,  flowers  and 
fruits  matted  together  by  a  resinous  se- 
cretion ;  usually  about  6  to  7  inches  long 
and  1  inch  broad.  It  has  a  characteristic 
odour  and  taste.  The  resinous  secretion 
is  most  obvious  when  the  drug  is  fresh. 
By  keeping,  the  tops  become  dry  and  even 
brittle. 

Active  Principle.  —  Cannabinol,  a 
transparent,  light-brown  substance  of  the 
consistence  of  thick  treacle ;  insoluble  in 
water,  slightly  soluble  in  alkaline  solutions, 
readily  soluble  in  organic  solvents.  It  un- 
dergoes oxidation,  when  exposed  to  the  air, 
and  loses  its  activity. 

Indian  Hemp  (gdnja). 

i  linear.  Its  constitution  is  unknown.    It  contains  an 

alcoholic  hydroxyl  group,  and  yields  on  oxidation 
with  fuming  nitric  acid  certain  fatty  acids  and  nitro-cannabino-lactone 
(oxy-cannabin). 

Indian  hemp  also  yields  a  terpene,  a  sesquiterpene,  and  other  unim- 
portant substances. 

Pharmacology. — The  most  characteristic  action  is  a 
curious  intoxication.  After  moderate  doses  of  a  preparation 
taken  by  the  mouth,  the  effects  usually  commence  within  half- 
an-hour.  There  is  loss  of  mental  power,  a  feeling  of  supreme 
happiness,  an  indifference  to  surroundings,  and  a  curious 
sense  of  the  ludicrous.  The  simplest  occurrence  may  send 
the  individual  into  uncontrollable  fits  of  laughter.  Hallucina- 
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tions  of  the  most  grotesque  clicaracter,  which  the  individual 
knows  to  be  grotesque,  but  cannot  control,  occur.  There  is 
inability  to  estimate  time— minutes  often  seeming  like  hours— 
and,  to  a  less  extent,  distance.  Periods  of  excitement  alternate 
with  apparently  rational  periods.  The  individual  falls  asleep, 
or  the  lucid  intervals  increase  in  duration  and  recovery  occurs. 

The  effects  vary  largely  with  the  individual.  The  peoples 
of  the  East  smoke  Indian  hemp  or  take  it  as  a  sweetmeat  or 
beverage  to  produce  a  pleasant  phantasy,  but  unpleasant  de- 
pression is  often  the  only  noteworthy  symptom  experienced  by 
the  more  prosaic  peoples  of  the  West.  The  effect  also  varies 
with  the  time  of  the  day  and  other  conditions.  If  taken  late 
in  the  evening,  sleep  as  a  rule  quickly  follows,  and  the  more 
characteristic  symptoms  are  not  felt. 

Preparations  of  Indian  hemp  have  been  given  in  a  large 
number  of  diseases,  but  it  is  doubtful  if  this  drug  possesses 
any  therapeutic  effects  which  cannot  be  obtained  by  the  use  of 
other  and  more  reliable  drugs.  It  appears,  however,  to  be  useful 
in  headache  of  a  dull  continuous  character.  The  extract  in 
the  form  of  pills  is  usually  administered. 

Extractum.  Cannabis  Indicae. — An  alcoholic  extract. 
Dose. — i  to  1  grain. 

Tinctura  Cannabis  Indicae. — Contains  1  ounce  of 
the  extract  in  20  fluid  ounces. 
Dose. — 5  to  15  minims. 

CIMICIFUGA 

Cimicifugse  Rhizoma. — '  The  dried  rhizome  and  roots 
of  Cimicifuga  racemosa.  Ell.' 

Characters. — Hard,  blackish-brown,  irregular  pieces,  up  to 
(i  inches  in  length,  consisting  of  the  rhizome,  stout  ascending 
branches  and  brittle  roots.  The  rhizome  is  largely  hidden  by 
the  branches  and  roots.  The  ascending  branches  are  longitu- 
dinally wrinkled,  marked  with  the  scars  of  encircling  leaves 
and  often  terminate  in  a  cup-shape  depression.  The  roots  are 
brittle  and  are  generally  broken  off'  near  the  rhizome.  They 
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show  a  characteristic  transverse  section,  three  to  five  some- 
what wedge-shaped  wood -bundles  being  separated  by  wide 


Fig.  82. 

Cimicituga,  showing  stout  ascending  branches  and  roots.    Natural  size. 

medullar}^  rays  ;  the  appearance  is  frequently  cruciate.  The 
odour  is  somewhat  unpleasant ;  the  taste,  bitter  and  acrid. 

Chief  Constituents. — Cimicifugin  or.racemosin,  a  bitter 
acrid  crystalline  substance.  Two  resins  (to  a  mixture  of 
which  the  name,  cimicifugin,  is  also  applied). 

The  blaelcening  observed  when  the  rhizome  is  treated  with  ferric 
chloride  solution  is  said  to  be  due,  not  to  tannin,  but  to  a  substance  alHed 
to  (^iiercetrin. 

Pharmacology . — It  has  an  acrid  bitter  taste  and  acts  to 
some  extent  as  a  bitter.  It  is  also  said  to  have  an  action  on 
the  heart  and  blood-vessels  like  that  of  digitalis,  and  to  con- 
tract the  uterus.  It  has  been  tried  in'a  number  of  diseases 
(dyspepsia,  amenorrhoea,  neuralgia,  chorea,  rheumatism, 
bronchitis,  &c.),  but  is  now  rarely  used. 

Extractum  Cimicifugae   Liquidum. — Contains  the 
active  ingredients  of  1  ounce  of  the  drug  in  1  fluid  ounce. 
The  menstruum  is  90  per  cent,  alcohol. 

Dose. — 5  to  30  minims. 
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Tinctura  Cimicifugae.— Contains  the  active  principles 
of  1  ounce  of  drug  in  10  fluid  ounces. 
Dose.—^  to  1  fluid  drachm. 

DEUGS  CONTAINING  BITTEE  PEINCIPLES. 

A  number  of  drugs  are  employed  for  their  so-called  bitter 
action.  Some  of  these  contain  principles  having  a  pure  bitter 
taste  and  bitter  action,  but  in  many  cases  the  bitter  principle  is 
associated  in  the  drug  with  a  volatile  oil  or  other  substance, 
or  it  may  possess  a  somewhat  acrid  taste  or  a  more  or  less 
specific  action.  These  drugs  may  therefore  be  divided  into 
Pure  bitters  —  calumba  root,  quassia  wood,  chiretta, 
gentian  root. 

Aromatic  bitters— cascarilla,  bitter-orange  peel,  chamomile 
flowers,  hops. 

Acrid  bitters— dandelion  root  (cimicifuga  ;  see  page  452). 
Bitters  with  a  more  or  less  specific  effect — nux.  vomica  and 
cinchona  bark  are  the  chief. 

But  all. substances  possessing  a  bitter  taste  (alkaloids,  &c.) 
possess  to  a  greater  or  less  degree  a  bitter  action,  although 
they  may  not  be  used  as  such.  In  many  cases  the  bitter  taste 
is  an  undesirable  effect. 

The  Pharmacological  Action  of  a  Bitter. — The  action  of  a 
bitter  -is  due  mainly  to  its  bitter  taste,  to  a  slight  extent  to  a 
mild  stimulant  action  on  the  mucous  membrane  of  the 
stomach.  A  bitter  taste  cleanses  the  palate  and  stimulates 
the  appetite,  it  induces  slight  reflex  salivation,  and,  probably 
reflexly,  increased  gastric  secretion.  The  bitter  taste  is  usually 
persistent,  so  that  these  effects  last  for  some  time,  but  to 
obtain  the  best  results  bitters  should  be  given  before  meals.  In 
the  stomach,  in  virtue  of  a  mild  stimulant  action,  bitters 
cause  slight  increase  of  gastric  secretion.  They  have  no 
accelerating  influence  on  the  digestive  process  itself ;  in 
moderate  amounts  they  even  tend  to  retard  it.  The  main 
effect  of  bitters  is  largely  psychological  and  consequently 
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varies  in  different  individuals.  Many  persons  can  bear  with 
impunity,  and  even  enjoy,  a  bitter  taste  which  in  others 
would  produce  nausea  and  possibly  vomiting.  Large  doses 
have  a  nauseously  bitter  taste  and  may  produce  vomiting 
both  reflexly  through  the  mouth  and  by  a  direct  action  on  the 
stomach.  They  also  have,  usually,  a  slight  laxative  effect. 
They  are  absorbed  to  a  greater  or  less  degree  but  produce  no 
general  symptoms,  except  after  large  doses  in  a  few  cases,  and 
these  are  not  of  sufficient  practical  importance  to  merit  con- 
sideration. 

Aromatic  bitters  have  a  similar  action  to  pure  bitters.  On 
account  of  their  more  agreeable  taste,  they  are  usually  better 
borne,  and,  in  virtue  of  the  volatile  oil  they  contain,  produce  a 
more  distinct  reflex  effect  through  the  mouth  and  direct  action 
on  the  stomach.    (See  the  action  of  volatile  oils,  page  469.) 

Acrid  bitters  have  also  a  similar  action,  but  are  not  used 
therapeutically  as  such. 

Bitters  with  other  pronounced  effects  have  been  described 
in  other  pages.  When  used  mainly  for  their  bitter  action 
they  should  be  given  in  small  doses  before  meals  ;  if  employed 
for  their  other  effects  it  is  generally  advisable  to  administer 
them  after  meals. 

Bitters  are  used  chiefly  to  stimulate  the  appetite  in  con- 
valescence, chronic  gastric  diseases,  debility,  and  various- 
other  conditions.  For  this  purpose  they  should  be  given  before 
meals,  or,  if  administered  as  beverages,  with  food.  It  is 
almost  immaterial  which  bitter  is  employed.  An  infusion  of 
some  of  the  bitters,  more  especially  quassia  wood,  is  some- 
times used  as  an  enema  for  thread-worms  in  children. 


CALUMBA  BOOT 

Calumbse  Radix. — '  The  dried  transversely  cut  slices  of 
the  root  of  Jateorhiza  Columba,  Miers.' 

Characters. — Large,  yellowish,  irregularly  circular,  disc- 
shaped slices,  depressed  towards  the  centre,  with  a  thick  cortex 
separated  by  a  dark  line  (cambium)  from  the  central  woody 
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portion,  and  a  brownish  wrinkled  cork.  The  pieces  are 
usually  from  1  to  2  inches  broad,  and  from  ^  to    inch  thick. 


Calumba  root,  showing  appearance  of  sliced  surface.    Natural  size. 

They  have  a  short  starchy  fractm-e,  a  feeble  odour,  and  a 

very  bitter  taste. 

The  drug  is  bleached  somewhat  by  exposure  to  light,  and  becomes  of 
a  greyish  colour ;  but  if  scraped  the  yellow  colour  is  again  obvious. 

Chief  Constituents. — Columbin,  a  colourless  crystalline 
substance,  the  anhydride  of  columbic  acid ;  columbic  acid, 
colourless  and  crystalline;  berberine,  a  yellow  crystalline 
alkaloid.  Starch  (about  30  per  cent,).  It  contains  no  tannin, 
and  is  therefore  compatible  with  solutions  of  iron  salts. 

Infusum  Calumbae. — Contains  the  active  ingredients 
of  1  ounce  of  drug  in  20  fluid  ounces. 

It  is  prepared  with  cold  water  to  avoid  extracting  the  starch  as  a 
mucilage,  which  would  interfere  with  the  taste,  appearance,  and 
keepmg  quahties  of  the  infusion. 

Dose. — \  to  1  fluid  ounce. 

Liquor    Calumbae    Concentratus.  —  Contains  the 
active  ingredients  of  1  ounce  of  drug  in  2  fluid  ounces. 
Dose. — \  to  1  fluid  drachm. 

Tinctura  Calumbae. — Contains  the  active  principles 
of  1  ounce  of  drug  in  10  fluid  ounces. 
Dose. — 4,  to  1  fluid  drachm. 


Fm.  83. 


456 


MATERIA  MEDICA 


QUASSIA  WOOD 

Quassiae  Lignum.  —  '  The  wood  of  the  trunk  and 
branches  of  Picraena  excelsa,  LinclL' 

Characters. — It  is  imported  in  logs  of  various  sizes,  but  is 
seen  usually  in  the  form  of  chips.    The  wood  is  yellowish- 


fa)  Section  of  a  log  of  Quassia  wooil.  ^  lineiir. 
(b)  A  large  chip.    |  linear. 


white  in  colour,  is  easilj''  split,  and  has  an  intensely  bitter 
taste  but  no  odour. 

Active  Principle. — Picrasmin,  a  mixture  of  a-picrasmin 
and  /3-picrasmin,  two  homologous,  crystalline  substances. 

It  contains  no  tannin,  and  may  therefore  be  prescribed 
with  salts  of  iron. 

The  two  picrasmins  yield  picrasmic  acid  when  heated  with  hydro- 
chloric acid. 

The  closely  allied  quassin  is  obtained  from  Surmam  quassia  (Quassia 
amara),  which  is  not  official. 

Infusum  Quassiae. — ^Contains  the  bitter  principle  of 
1  ounce  of  quassia  wood  in  100  fluid  ounces. 
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It  is  made  with  cold  water  because  the  bitter  principle  i 
atly  soluble  in  cold  water  to  make  it  unnecessary  to  use 


water. 


2)o.se.— i  to  1  fluid  ounce. 

Liquor  Quassia  Concentratus.— Contains  the  bitter 
principle  of  1  ounce  of  quassia  wood  in  10  fluid  ounces. 
Dose.—}j  to  1  fluid  drachm. 

Tinctura  Quassise.— Contains  the  bitter  principle  of 
1  ounce  of  quassia  wood  in  10  fluid  ounces. 
Dose. — i  to  1  fluid  drachm. 

The  tincture  has  a  more  powerful  bitter  taste  than  the  concen- 
ti'ated  hquor,  although  they  are  apparently  of  the  same  strength. 


Chirata.— '  The  dried  plant,  Swertia  Chirata,  Ham.,  col- 
lected when  in  flower.' 

Characters.— The  herb  may  be  3  feet  or  more  in  length. 
The  stem  is  rounded  in  the  lower,  slightly  winged  in  the 
upper  portion,  smooth,  yellowish-brown  or  purplish-brown  in 
colour,  and  about  ^  inch  in  diameter.  On  section  it  shows 
a  large  easily  separable  pith.  Numerous  slender  branches 
which  further  subdivide  arise  from  the  upper  portion  in  a 
decussate  manner.  The  leaves  are  ovate  to  lanceolate,  acu- 
minate, entire,  glabrous,  opposite,  and  sessile.  The  flowers 
are  small  and  panicled,  and  have  a  yellow  corolla,  but  are 
frequently  absent  in  the  dried  herb.  The  fruits  are  superior, 
unilocular  but  bicapellary,  and  contain  numerous  small 
seeds.  The  drug  has  no  distinctive  odour  but  a  very 
bitter  taste.  The  root  is  generally  present,  but  is  detached 
before  use. 

Chief  Constituents. — Chiratin  ;  ophelic  acid.  Tannin, 
(Preparations  of  chiretta  are  therefore  incompatible  with 
preparations  of  iron.) 

Chiratin,  a  yellow  crystalline  sixbstance,  is  decomposed  by  heating 
with  dilute  acids  into  ophelic  acid  and  chiratogenin. 
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a  b  c 

Fig.  85. 


Chiretta :  {a)  lower  part ;  (b)  middle  portion  ;  (c)  upper  part 
of  dried  herb,    f  linear. 

Infusum  Chiratae. — Contains  the  bitter  principles  of 
1  ounce  of  drug  in  20  fluid  ounces. 
Dose. — I  to  1  fluid  ounce. 

Liquor  Chiratae  Concentratus.^ — Contains  the  bitter 
principles  of  1  ounce  of  drug  in  2  fluid  ounces. 
Dose. — ^  to  1  fluid  drachm. 

Tinctura  Chiratae. — Contains  the  bitter  principles  of 
1  ounce  of  drug  in  10  fluid  ounces. 
Dose. — i  to  1  fluid  drachm. 
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GENTIAN  ROOT 

Gentianse  Radix.— '  The  dried  rhizome  find  roots  of 
Gentiana  hitea,  Linn.' 

Characters.^The  drug  is  yellowish-brown  in  colour.  The 
rhizome  is  nearly  cylindrical,  varies  in  length  up  to  1  foot  or 
more,  but  rarely  exceeds  1  inch  in  thickness,  is  marked  with 
closely  approximated  leaf-scars,  and  usually  terminates  in  one 
or  two  buds.  It  gives  off  long  roots  which  are  much  shrivelled 
and  longitudinally  wrinkled,  and  which,  when  moist,  are 


Fig.  86. 

Gentian  rhizome  and  roots,    f  linear. 

tough,  but  when  dry,  brittle.  The  fractured  surface  is  almost 
uniformly  reddish-yellow  and  porous  ;  it  shows  no  distinct 
radiate  arrangement,  but  a  darker  cambium  line  is  seen  to 
separate  the  thick  bark  from  the  central  woody  portion.  The 
odour  is  characteristic  ;  the  taste  is  at  first  sweetish,  then 
bitter.  The  rhizome  is  frequently  divided  longitudinally  to 
facilitate  drying. 

The  root  can  be  distmguishecl  from  the  rhizome  by  its  more  shrivelled 
appearance,  the  marked  longitudinal  wrinkles,  and  the  absence  of  close 
transverse  annulations. 

Active  Principle.  —  Gentiopicrin,  a  crystalline  bitter 
glucoside  (about  0-1  per  cent.). 

It  occurs  in  pale-yellow  crystals  soluble  in  water  and  in  dilute  alcohol. 
It  is  hydrolysed  by  dilute  hydrochloric  acid  into  glucose  and  gentiogenin, 
an  amorphous  bitter  substance. 

Gentianin  (gentisin),  a  pale-yellow  crystalline  substance  which  forms 
in  alkaline  solutions  an  intensely  yellow  colour,  a  sugar  (gentianose),  and 
a  trace  of  a  volatile  oil,  also  occur. 
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The  darkening  observed  when  preparations  of  f^cntian  root  arc  com- 
bined with  salts  of  iron  is  apparently  due  not  to  the  presence  of  tannic 
acid,  but  to  a  compound  termed  gentianic  or  gentisic  acid. 

Extractum  Gentianae. — ^An  aqueous  extract. 
Dose. — 2  to  8  grains. 

Pharmacologij. — It  has  no  action  of  importance.  It 
is  used  solely  as  a  pill  excipient. 

Infusum  Gentianae  Compositum.  —  Gentian  root 
\  ounce  ;  dried  bitter-orange  peel  \  ounce  ;  fresh  lemon 
peel  \  ounce  ;  boiling  distilled  water  20  fluid  ounces. 

Dose. — \  to  1  fluid  ounce. 

Pharmacology. — The  orange  and  lemon  peels  give  it  a 
very  pleasant  flavour,  and  it  is  consequently  a  popular 
preparation.    Its  action  is  that  of  an  aromatic  bitter. 

Tinctura  Gentianae  Composita. — Contains  the  bitter 
principle  of  1  ounce  of  gentian  root  and  a  little  bitter 
orange  peel  and  cardamom  seeds  in  10  fluid  ounces. 

Gentian  root,  2  =  oz.;  dried  bitter-orange  peel,  |  oz. ;  cardamom 
seeds,  \  oz. ;  alcohol  (45  per  cent.),  20  fl.  o/. 

Dose. — \  to  1  fluid  drachm. 

Pharmacology . — It  has  the  action  of  an  aromatic 
bitter. 

CASCAEILLA 

Cascarilla. — '  The  dried  bark  of  Croton  Eluteria,  /. 
Bennett.'' 

Characters. — Channelled  pieces  or  quills  from  1  to  4 
inches  long,  and  ^  to  \  inch  broad,  with  a  somewhat  chalky 
cork  (due  to  the  presence  of  calcium  oxalate)  which  is  longi- 
tudmally  wrinkled  arid  usually  marked  with  longitudinal  and 
transverse  cracks,  ^mall  black  dots  (apothecia  of  a  lichen) 
are  frequently  scattered  over  the  chalky  surface.    The  cork 
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separates  easily,  and  is  usually  more  or  less  denuded  in  the 
drug,  showing  a  dull-brown  or  dark-grey  cortex.  The  fracture 


Fig.  87. 

Cascarilla,  showing  chalky  cork  (patchy  m  the  lower  quill)  with  longitudinal 
and  transverse  cracks.    Natural  size. 

is  short  and  resinous.  The  odour  is  aromatic  ;  the  taste 
aromatic  and  bitter. 

On  examination  with  a  lens  the  transverse  section  shows  narrow 
whitish  medullary  rays  nmning  through  the  dark  reddish-brown  bast.  It 
should  show  no  groups  of  sclerenchymatous  cells. 

Chief  Constituents. — Cascarillin,  a  bitter  crystalline  sub- 
stance ;  a  volatile  oil  (1  to  3  per  cent.)  ;  tannin  (small  quanti- 
ties). 

It  contains  also  small  quantities  of  resins  and  betain. 

Infusum  Cascarillse. — Contains  the  active  ingredients 
of  1  ounce  of  cascarilla  in  20  fluid  ounces. 
Dose. — ^  to  1  fluid  ounce. 

Tinctura  Cascarillse. — Contains  the  active  principles 
of  1  ounce  of  cascarilla  in  5  fluid  ounces. 
Dose. — ^  to  1  fluid  drachm. 


BITTEE-ORANGE  PEEL 

Both  fresh  and  dried  bitter-orange  peel  are  official.  There 
is  also  a  water  prepared  from  the  flowers  of  the  plant  (see 
page  506). 
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Aurantii  Cortex  Recens. — '  The  fresli  outer  part  of  the 
pericarp  of  Citrus  Aurantium,  var.  Bigaradia,  Hook.  /.' 

Characters. — It  differs  from  the  peel  of  the  sweet  orange 
in  being  rougher  and  more  orange-red  in  colour,  and  in 
possessing  a  bitter  taste.  Most  of  the  white  spongy  inner 
portion  should  have  been  removed.  On  section  numerous 
large  oil-glands  can  be  seen  in  the  yellow  outer  portion.  The 
odour  is  pleasantly  aromatic  and  characteristic. 

Chief.  Constituents. — Aurantiamarin,  an  amorphous  glu- 
coside ;  aurantiamaric  acid  ;  a  volatile  oil  (1  to  2  per  cent.). 

It  also  contains  hesperidin,  a  colourless,  tasteless,  crj'stalline  glucoside, 
which  yields  on  hydrolysis  rhamnose,  glucose,  and  hesperetin,  a  phloro- 
glucin  derivative  ;  and  iso-hesperidin,  a  similar  glucoside. 

Tinctura  Aurantii. — Contains  the  active  ingredients 
of  1  ounce  of  fresh  bitter-orange  peel  in  4  fluid  ounces. 
Dose. — \  to  1  fluid  drachm. 

Syrupus  Aurantii. — Consists  of  tincture  of.  orange 
1  ;  syrup  7  ;  by  volume. 

Dose. — \  to  1  fluid  drachm. 

Pharmacology. — It  has  a  mild  bitter  action,  but  is 
used  mainly  as  a  flavouring  agent. 

Syrupus  Aromaticus. — Consists   of   tincture  of 
orange  1 ;  cinnamon  water  1  ;  syrup  2  ;  by  volume. 
Dose. — \  to  1  fluid  drachm. 
Pharmacology. — It  is  a  useful  flavouring  syrup. 

Tinctin-e  of  orange  is  used  in  the  preparation  of  Tinctura 
Quininse  Syrupus  Cascarae  Aromaticus,  Confectio  Sulphuris,  and 
Trochiscus  Sulphuris. 

Yinum  Aurantii. — '  Wine  made  by  the  fermentation 
of  a  saccharine  solution  to  which  fresh  bitter-orange  peel 
has  been  added.' 

Characters.^k  golden  sherry-coloured  liquid,  contain- 
ing 10  to  12  per  cent,  of  ethyl  hydroxide,  and  having  the 
taste  and  aroma  of  bitter-orange  peel. 
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It  should  not  be  more  than  sUghtly  acid,  and  should  contam  no 
saUcylic  acid  and  not  more  than  traces  of  sulphites. 

Vinum  Ferri  Citratis.    See  page  177. 
Vinum  Quininae. — See  page  297. 

Aurantii  Cortex  Siccatus. — '  The  dried  outer  part  of 
the  pericarp  of  Citrus  Aurantium,  var.  Bigaradia,  Hook./.' 

Characters. — Similar  to  the  fresh  peel,  but  dry  and  in 
thin  strips.  There  should  not  be  more  than  a  very  small 
amount  of  the  white  spongy  portion  on  the  inner  surface. 

The  bitter  taste  serves  to  distinguish  it  from  the  rind  of  the  sweet 
orange  or  the  lemon. 

Active  Prmciples. — See  page  462. 

Infusum  Aurantii. — Contains  the  active  principles  of 
1  ounce  of  dried  peel  in  20  fluid  ounces. 
Dose. — ^  to  1  fluid  ounce. 

Infusum  Aurantii  Compositum. — Dried  bitter-orange 
peel  h  ounce  ';  fresh  lemon  peel  I  ounce  ;  cloves  55  grains  ; 
boiling  distilled  water,  20  fluid  ounces. 

Dose. — ^  to  1  fluid  ounce. 

Pharmacology. — The  lemon  peel  and  the  cloves  give 
this  preparation  a  pleasant  taste  and  a  more  distinct 
aromatic  action. 

Dried  bitter-orange  peel  is  used  in  preparing  Infusum  Gentianse 
Compositum,  Tinctura  Gentianae  Compositum,  Tinctura  Cinchona 
Composita,  Spiritus  Armoracias  Compositus. 


CHAMOMILE  FLOWEES 

Anthemidis  Flores.— '  The  dried  expanded  flower-heads 
of  Anthemis  nobilis.  Linn.,  collected  from  cultivated  plants.' 

Characters.— Ylhite  or  slightly  yellowish  flattened  flower- . 
heads,  about  ^  to  f  inch  in  diameter,  composed  of  numerous 
ligulate  florets  arising  from  a  solid  conical  receptacle.  By 
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carefully  removing  the  florets  the  receptacle  is  seen  to  be 
covered  with  concave,  blunt,  narrow  scaly  bracts.    The  odour 


a  b  c  cl 

Fig.  88. 

Chamomile  flowers  :  {a)  upper  surface ;  (b)  under  surface  ;  (c)  section!  - ' 
showing  solid  receptacle  with  bracts  ;  (cZ)  receptacle  with  bracts  after 
the  florets  have  been  removed.    Natural  size. 

is  aromatic  and  characteristic  ;  the  taste  is  bitter  and  some- 
what nauseous. 

Active  Princyijjles.—The  official  volatile  oil  (0-8  to  1  per 
cent.)  ;  anthemic  acid,  a  bitter  principle. 

The  volatile  oil  consists  of  isobntyl  isobutyrate  and  angelate,  amyl 
and  hexyl  angelatcs  and  tiglatos,  antheniol  esters,  and  other  substances. 

Extractum  Anthemidis. — An  aqueous  extract  contain- 
ing a  little  added  oil  of  chamomile. 
Dose.— 2  to  8  grains. 

Pharmacology.— It  is  mainly  carminative.  It  forms 
a  useful  excipient  for  making  more  solid  substances  into 
pills. 

Oleum  Anthemidis.—'  The  oil  distilled  from  chamo- 
mile riowers.' 

Characters.— m-ien  freshly  distilled  it  is  pale  blue  or 
greenish  blue,  but  it  gradually  becomes  brownish  on 
keeping.    It  has  the  characteristic  odour  of  the  flowers. 

Specific  gravity,  0-905  to  0-915. 

It  is  contained  in  the  extract  (see  above). 

Dose.—\  to  3  minims. 

Pharmacology.— li  has  the  action  common  to  volatile 
oils  (see  page  469)..    It  is  mainly  used  as  a  carminative. 
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HOPS 

Lupulus.— '  The  dried  strobiles  of  Humulus  Lupulus, 
Linn. ;  collected  from  cultivated  plants.' 

Characters.— Compressed  ovoid  strobiles,  about  1  j  inches 
long,  consisting  of  small  greenish-yellow  leaf-like  structures 
(bracts  and  stipules)  arranged  on  a  zigzag  axis  (seen  by 
removing  the  bracts  and  stipules).    Both  bracts  and  stipules 


Fig.  89. 

Hop  :  [a]  dried  strobile  ;  (b)  zigzag  axis  after  removal  of  bracts 
and  stipnles ;  (c)  a  bract  enclosing  rounded  fruit  at  base ; 
the  black  dots  are  the  yellow  oil-glands.    Natural  size. 


are  sprinkled  with  yellow  glands  (the  official  lupulin  ;  see 
below),  and  near  the  base  the  bracts  enclose  a  small  rounded 
fruit  (an  achene)  which  is  also  covered  with  yellow  glands. 
The  odour  is  aromatic  and  characteristic ;  the  taste  is 
aromatic,  bitter,  and  somewhat  astringent. 

Active  Principles. — Lupumaric  acid,  a  crystalline  bitter 
substance;  a  volatile  oil  (about  0-7  per  cent.).  Tannin 
(lupulo-tannic  acid,  4  to  5  per  cent.,  but  said  to  diminish  by 
keeping). 

Other  unimportant  substances  occur.  The  oil  consists  mainly  of  a 
sesciniterpene,  humnlone,  and  small  quantities  of  oxygenated  compounds 
which  give  the  characteristic  odour. 

30 
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Pharmacology. — The  action  of  hops  is  that  of  an  aromatic 
bitter.  It  has  erroneously  been  credited  with  valuable  soporific 
effects. 

Infusum  Lupuli. — Contains  the  active  ingredients  of 
1  ounce  of  hops  in  20  fluid  ounces. 
Dose. — 1  to  2  fluid  ounces. 

Tinctura  Lupuli. — Contains  the  active  principles  of 
1  ounce  of  hops  in  5  fluid  ounces. 
Dose. — \  to  1  fluid  drachm. 

Lupulinum. — 'Glands  obtained  from  the  strobiles  of 
Humulus  Lupulus,  Linn.' 


Fio.  90. 

Lupulin  :  [a)  side  view ;  (h)  seen  from  below,     x  100  (after  Vogl). 

Characters.— A  brownish-yellow  granular  powder,  with  a 

hop-like  odour  and  taste. 

Microscopically  examined  it  is  seen  to  consist  of  small  glands  com- 
posed of  a  hemispherical  layer  of  cells,  the  cuticle  of  the  concave  portion 
of  which  has  been  raised  by  the  secretion  of  the  oil  or  oleo-resin  within 
the  gland. 

Commercial  lupulin  usually  contains  a  considerable  amount  of  sandy 
matter  owing  to  its  having  been  prepared  by  merely  sifting  the  sweepings 
of  hop-kilns.  The  Pharmacopoeia  consequently  states  that  '  it  should 
contain  not  more  than  40  per  cent,  of  matter  insoluble  in  ether  and  yield 
not  more  than  12  per  cent,  of  ash  when  incinerated.' 

Active  Principles.— Lupuma-ric  acid ;  a  volatile  oil 
(about  3  per  cent.). 

Dose. — 2  to  5  grains. 

Pharmacology.— li  is  said  to  be  hypnotic,  but  it  does  not 
possess  any  such  action  in  doses  many  times  larger  than 
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those  recommended  by  the  Pharmacopoeia.  Its  action  is 
chiefly  that  of  an  aromatic  bitter. 


DANDELION  BOOT 
The  fresh  and  dried  roots  are  official. 


Taraxaci   Radix— '  The   fresh   and   dried   roots  of 
Taraxacum  officinale,  Wiggers. 
Collected  in  the  autumn.' 

Characters. — The  fresh  root 
has  a  plump  appearance,  is 
yellowish-brown  in  colour,  and 
frequently  a  foot  or  more  in 
length.  At  the  upper  end  it 
frequently  divides  into  two  or 
more  erect  branches.  It  breaks 
with  a  short  fracture.  The 
fractured  surface  shows  a  small 
central  wood  and  a  thick  white 
cortex,  which  is  marked  with 
faint  concentric  rings,  from 
which  drops  of  a  milky  fluid 
(latex),  with  an  acrid,  bitter 
taste,  quickly  exude. 

The  dried  root  is  dark 
brown  in  colour,  longitudinally 
wrinkled,  and  much  shrivelled. 
It  breaks  with  a  short  fracture, 
and  the  fractured  surface  shows 
a  small,  yellow,  porous  wood 
and  a  thick,  whitish  cortex, 
marked  with  a  number  of  irregular,  concentric  rings.  It  has 
no  distinct  odour,  but  has  a  bitter  taste. 

Compare  with  Pellitory  Eoot  (page  289). 

Active  Principles. — Taraxacin,  a  crystalline,  bitter  sub- 
stance ;  Taraxacerin,  an  amorphous,  acrid  compound. 


Fig.  91. 

(a)  Fresh  dandelion  root. 
(6)  Dried  dandelion  root, 
f  hnear. 
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Pharmacology. — It  has,  erroneously,  been  accredited  with 
an  action  on  the  liver.  It  is  a  somewhat  acrid  hitter,  and 
has  also  a  slight  laxative  action.  The  extract  is  used  as  a 
pill  excipient ;  the  liquid  preparations  are  bitter  tonics,  but 
are  not  so  useful  as  many  other  bitter  preparations. 

Prepared  from  the  fresh  root. 

Extractum  Taraxaci. — A  fresh  extract. 
Dose. — 5  to  15  grains. 

Succus  Taraxaci. — The  juice  to  which  one-third  its 
volume  of  alcohol  (90  per  cent.)  has  been  added.  ■ 
Dose. — 1  to  2  fluid  drachms. 

Prepared  from  the  dried  root. 

Extractum  Taraxaci  Liquidum. — Contains  the  active 
principles  of  1  ounce  of  dandelion  root  in  1  fluid  ounce. 

It  is  liable  to  deposit  a  residue  on  keeping. 


Dose. — )j  to  2  fluid  drachms. 
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DKUGS  WHICH  OWE  THEm  ACTIVITY  TO 
A  VOLATILE  OIL 

The  members  of  this  class  are  fairly  numerous.  They 
possess,  however,  in  virtue  of  the  volatile  oil  they  contain, 
certain  common  pharmacological  actions,  and  consequently 
may  be  regarded  as  forming  a  pharmacological  group.  In 
many  cases  (the  oils  of  cinnamon,  coriander,  caraway,  nut- 
meg, &c.)  the  action  is  so  nearly  identical  that  it  is  often 
immaterial  which  is  employed  in  therapeutics.  On  the  other 
hand,  some  oils  possess  one  or  more  of  the  common  actions 
to  a  greater  degree  than  the  majority,  or  are  wanting  in  aroma 
or  some  other  quality,  so  that  they  lind  different  applications. 
In  large  doses  some  volatile  oils  are  more  poisonous  than 
others,  and  produce  somewhat  different  general  symptoms ; 
but  as  they  are  rarely  used,  except  in  small  doses,  these 
symptoms  need  not  be  described. 

The  differences  in  action  of  the  volatile  oils  are  due  to  differences  in 
chemical  composition.  This  is  often  very  complex,  some  oils  being 
mixtures  of  a  large  number  of  substances.  The  more  important  con- 
stituents are  given  under  each  drug. 

Oil  of  Chamomile  has  been  described  (page  464).  Oil  of  Copaiba  and 
Oil  of  Cubebs  are  described  under  Copaiba  and  Cubebs  (pages  522  and 
52,3). 

Pharmacological  Action  of  a  Volatile  Oil. — It  is  anti- 
septic, and  stimulant  or  irritant  according  to  the  strength  or 
dose.  If  rubbed  into  the  sldn,  it  produces  redness  and  slight 
burning  pain,  followed  in  most  cases  by  slightly  diminished 
sensibility,  and,  if  applied  for  any  length  of  time,  causes 
vesication  and  even  more  severe  effects.  It  has  a  hot,  burning 
taste,  and  produces  marked  salivation.  The  latter  effect  is 
most  pronounced  in  the  case  of  oils  possessing  a  pleasant 
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odour  and  aromatic  taste.  These  also  reflexly  increase  gastric 
secretion  and  stimulate  the  appetite.  On  reaching  the 
stomach,  a  volatile  oil,  in  moderate  doses,  stimulates  the 
gastric  mucous  membrane,  and  produces  a  feeling  of  warmth 
in  the  epigastrium,  probably  increases  gastric  secretion,  and 
reflexly  stimulates  the  heart.  The  movements  of  the  stomach 
are  regulated,  and  pain  (of  flatulence,  &c.),  if  present,  is 
relieved  (carminative  effect).  A  similar  carminative  action 
occurs  in  the  intestine,  and  volatile  oils  are  consequently 
generally  administered  with  purgatives  to  prevent  their 
griping  action.  The  volatile  oil  is  absorbed  and  is  excreted 
(the  terpene  constituents  in  combination  with  glycuronic 
acid)  by  the  kidneys,  and,  to  a  less  extent,  by  the  bronchial 
mucous  membrane  and  other  organs.  During  excretion  the 
kidneys  are  stimulated,  and  a  diuretic  action  results ;  and 
the  bronchial  mucous  membrane,  if  relaxed,  is  stimulated, 
and  excessive  bronchial  secretion,  if  present,  diminished. 
The  excreted  products  make  the  urine  somewhat  antiseptic, 
and  during  the  passage  of  the  urine  they  stimulate  the 
mucous  membrane  of  the  urinary  tract.  Most  of  the  volatile 
oils,  oil  of  cinnamon  more  especially,  cause  an  increased 
leucocytosis  in  the  blood. 

If  the  oils  are  administered  in  larger  doses,  symptoms  of 
irritation  of  the  kidneys  (lumbar  pain,  &c.)  and  of  the 
urinary  tract  are  produced,  and  still  larger  doses  cause 
gastro-enteritis. 

Therapeutically,  the  volatile  oils  are  used  externally  as 
antiseptic  and  antiparasitic  agents  in  skin  diseases,  as  cuta- 
neous irritants  (oil  of  turpentine  especially),  and  as  perfumes 
for  lotions,  ointments,  &c.  Internally,  the  majority  are  em- 
ployed as  flavouring  and  carminative  agents,  a  few  as  expec- 
torants, and  some  as  diuretic  remedies. 

Umbelliferous  Frtdts.—Some  of  the  "drugs  belonging  to 
this  group  are  umbelliferous  fruits,  the  pharmacopceial  de- 
scription of  which  is  a  frequent  source  of  trouble  to  students. 
Hence  a  short  general  description  is  inserted  here.  The 
fruit  is  known  as  a  cremocarp  (fig.  92,  a  and  b),  and  is 
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divisible  into  two  distinct  halves,  called  mericarps.  Each 
mericarp  is  marked  by  a  certain  number  of  more  or  less 
prominent  ridges,  which  are  divided  into  primary  and  secon- 
dary ridges.  Primary  ridges  {p)  are  those  containing  a  fibro- 
vascnlar  bmidle  (mai-ked  by  a  dot  in  the  diagrams,  figs.  92  to  97). 
Secondary  ridges  contain  no  fibro -vascular  bundle,  and  are 
not  usually  present,  but,  as  in  the  case  of  coriander  fruit. 


Fig.  92. 

Fennel  fruit:  («)  and  (b),  whole  eremocarps ;  (c)  dorsal  view  of 
mericario,  showing  ridges  ;  (d)  cremocarp  separated  into  mericarps  ; 
(e)  diagrammatic  section  of  mericarp  ;  (p)  primary  ridge  with 
fibro-vascular  bmidle ;  (r)  vitta  (oil-gland),   f  linear,   (e)  IMinear. 

may  be  the  more  prominent  of  the  two.  The  volatile  oil  is 
secreted  in  oil-glands  or  vittse,  which  run  longitudinally 
along  the  fruit,  and  are  always  found  on  the  commissural 
surface  and  (one)  generally  between  the  fibro-vascular  bundles. 
Their  distribution  is  shown  in  the  diagrams  as  oval  spaces  (v). 


COEIANDEE  FRUIT 

Coriandri  Fructus. — '  The  dried  ripe  fruit  of  Cori- 
andrum  sativum,  Linn.' 

Characters. — Almost  globular  fruits,  brownish-yellow  in 
colour,  glabrous,  and  about  -/r  inch  in  diameter.  The  two 
mericarps  are  firmly  united,  and  are  crowned  by  the  remains 
of  the  calyx  teeth  and  stylopod.  Each  mericarp  shows  five 
wavy,  primary  ridges,  alternating  with  four  secondary,  more 
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distinct,  and  straight  ridges.  On  transverse  section,  two 
vittiB  are  seen  on  the  commissural  surface  of  each  rnericarp  ; 


Fig.  93. 


Coriander  fruit,  (a)  and  (b),  whole  fruits,  («)  showing 
stalk  which  is  occasionally  present ;  (c)  diaciraramatic 
section  of  fruit ;  (jj)  primary  ridge  (with  fibro-vascular 
bundle) ;  (s)  secondary  ridge ;  (y)  vitta  (oil-gland).  («) 
and  (b)  j  linear  ;  (c)  ir  linear. 

the  endosperm  is  broadl}'-  crescentic.  The  odour  and  taste  are 
aromatic  ;  the  odour  becomes  more  marked  when  the  fruit  is 
bruised. 

Active  Principle. — The  official  volatile  oil  (nearly  1  per 
cent.). 

It  consists  chiefly  of  (7-piiieno  and  fZ-linalool. 

Fharmacologij. — It  is  a  carminative  and  flavouring  agent, 
and  is  employed  solely  as  such. 

It  is  used  in  the  preparation  of  Confectio  Sennae,  Tinctura  Sennae 
Coraposita,  Syrupus  Rhei,  Tinctura  Rhei  Composita. 

Oleum  Coriandri. — '  The  oil  distilled  from  coriander 
fruit.' 

Characters. — Colourless   or  pale   yellow,   with  the 
characteristic  odour  and  taste  of  the  fruit. 

Specific  gravity,  0"870  to  0'885.     It  should  contain  no  oil  of 
turpentine  or  added  terpenes. 

It  is  contained  in  Syrupus  SemifE. 

Dose. — \  to  3  minims. 
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CARAWAY  FRUIT 

Carui  Fructus. — '  The  dried  fruit  of  Carum  Carvi, 
Linn.' 

Characters. — The  mericarps  are  usually  separate.  Each 
mericarp  is  slightly  curved  and  tapers  towards  each  end,  is 
about  i  to  ^  inch  long  and  inch  broad,  brown  in  colour, 
and  has  five  yellow  primary  ridges  running  the  whole  length  of 


Fig.  94. 


Caraway  fruit ;  {a)  whole  frait ;  (b)  dorsal,  (c)  commissural 
surface  of  a  mericarp ;  (d)  diagrammatic  section  of  a 
mericarp;  (p)  primary  ridge;  (■;;)  vitta  (oil-gland),  (a), 
(6),  (c)  ^  linear ;  (d)  linear. 

the  fruit.  On  section,  six  vittse  (four  dorsal,  two  commissural) 
can  be  seen  with  a  powerful  lens.  The  odour  and  taste  are 
aromatic  and  characteristic. 

Active  Principle. — The  official  volatile  oil  (about  5  per 
cent.). 

It  consists  chiefly  of  tZ-carvone,  and,  to  a  less  extent,  of  cZ-limonene. 
It  contains  also  dimethyl-diketone  and  other  compounds. 

The  fruit  contains  a  little  tannin,  resin,  and  unimportant  substances. 
It  should  not  yield  more  than  8  per  cent,  of  ash. 

Pharmacology. — It  is  used  solely  as  a  carminative  and  a 
flavouring  agent. 

Aqua  Carui.— Contains  the  volatile  oil  of  1  ounce  of 
caraway  in  10  fluid  ounces. 

It  appears  to  contain  traces  of  furfurol  and  methyl  alcohol. 
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Oleum  Carui.— '  The  oil  distilled  from  caraway  fruit.' 
Characters.— Colomlesa   or  pale  yellow,   with  the 
characteristic  odour  and  taste  of  the  fruit. 

Specific  gravity,  0-910  to  0-920. 

Dose. — ^  to  3  minims. 

It  is  a  constituent  of  Pilula  Aloes  Barbadensis. 
Caraway  fruit  is  used  in  preparing  Confectio  Piperis,  Pulvis  Opii 
Compositus,    Tinctura   Cardamomi    Coraposita,    Tinctura  Sennae 
.  Composita. 

DILL  FEUIT 

Anethi  Fructus— ' The  dried  ripe  fruit  of  Peucedanum 
graveolens,  Benth.  and  Hook,  f." 

Characters.— T^he  mericarps  are  usually  separate.  Each 
mericarp  has  a  flattened  appearance,  is  oval  or  broadly  oval 
in  shape,  brown  in  colour,  glabrous,  and  about  i  inch  long 
and  ,V  inch  broad.  There  are  five  primary  ridges,  the  three 
dorsal  being  inconspicuous,  the  lateral  being  extended  into 


Fig.  95. 


Dill  fruit :  (a)  dorsal,  (h)  commissural  surface  of  a  mericarp  ;  (c)  diagrammatic 
secUon  showing  (p)  primary  ridges,  (v)  vitta^  (a)  and  (&),  ^  hnear; 
(c)  linear. 

well-marked  wings.  Examined  microscopically,  the  section 
shows  six  vittee  (four  dorsal,  two  commissural).  The  odour 
and  taste  are  aromatic  and  characteristic. 

Active  Frinciple.— The  official  volatile  oil  (about  3  or 

4  per  cent.). 

Its  composition  is  similar  to  that  of  Oil  of  Caraway. 
Pharmacology.— Its  action  is  the  same  as  that  of  caraway 
fruit. 
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Aqua  Anethi. — Contains  the  volatile  oil  of  1  ounce  of 
dill  fruit  in  10  fluid  ounces. 

Pharmacology.— It  is  the  water  commonly  used  for 
flatulence  and  colic  in  children. 

Oleum  Anethi.—'  The  oil  distilled  from  dill  fruit.' 
Characters. — Pale  yellow,  with  the  odour  and  taste  of 
the  fruit. 

Specific  gravity,  0-905  to  0-920.  It  should  have  an  optical 
rotation  of  not  less  than  70°  to  the  right,  at  15-5°0. 

Dose, — ^  to  3  minims. 

FENNP]L  FRUIT 

Foeniculi  Fructus. — '  The  dried  ripe  fruit  of  Fceni- 
culum  capillaceum,  Gilih.,  collected  from  cultivated  plants.' 

Characters. — The  mericarps  are  generally  united,  but  are 
easily  separated.    The  fruit  is  greenish-brown  or  yellowish - 


Fig.  96. 

Fennel  fruit :  (a)  and  (b)  are  different  varieties  ;  (c)  dorsal  surface  of 
mericarp,  showing  ridges ;  (d)  fruit  separated  into  two  mericarps  ; 
(e)  diagrammatic  section  of  mericarp,  showing  primary  ridges  (p) 
and  vittre  (v).    {a),  (b),  (c),  {d),  j  linear ;  (e)  linear. 


brown  in  colour,  glabrous,  more  or  less  curved,  and  varies  in 
size  in  the  different  varieties  from  -^^  to  f  inch  long  and  ^'.y  to 
I  inch  broad.    It  is  crowned  by  a  conspicuous  stylopod  and 
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two  styles,  and  the  pedicel  is  usually  present.    Each  mericarp 
has  five  primary  ridges,  the  two  lateral  being  very  prominent ; 
and  on  section  shows  six  vittse  (four  dorsal,  two  commissural). 
The  odour  and  taste  are  aromatic  and  characteristic. 
Active  Principle. — A  volatile  oil  (2  to  5  per  cent.). 

It  consists  mainly  of  fenchone  and  anethol,  the  proportions  varj'ing 
to  some  extent  reciprocally,  in  different  varieties  of  oil.  cZ-Pinene  and 
other  terpenes  are  usually  present. 

Fenchone  (CiyH^yO)  is  an  isomer  of  camphor,  and  has  a  somewhat 
bitter,  pungent,  camphoraceous  taste. 

Pharmacology. — It  is  a  useful  carminative,  but  is  not  a 
favourite  flavouring  agent.  It  is  used  largely  in  veterinary 
practice. 

Aqua  FcEniculi. — Contains  the  volatile  oil  of  1  ounce 
of  fennel  fruit  in  10  fluid  ounces. 

Pulvis   Glycyrrhizae   Compositus. — Contains   1  of 
fennel  fruit  in  12.    See  page  408. 

It  is  the  carminative  agent  in  this  preparation. 

ANISE  FRUIT 

Anisi  Fructus. — '  The  dried  ripe  fruit  of  Pimpinella 
Anisum,  Linn,' 


Fig.  97. 

Anise  fruit :  [a]  whole  fruit ;  {h)  dorsal,  (c)  commissural  surface ;  {d)  diagram- 
matic section  of  fruit,  showing  ridges,  hairs,  and  numerous  vittre.  The 
vitt^E  on  the  commissural  surfaces  are  not  shown.  («.),  (6),  (c),  f  linear ; 
(d)  linear. 

Characters. — The  mericarps  are  generally  united.  The 
fruit  is  somewhat  pear-shaped,  but  laterally  compressed  and 
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surmoimted  by  a  stylopod  and  two  divergent  styles ;  it  is 
about  ^  inch  long  and  -jV  broad,  greyish-brown  in  colour, 
and  rough,  owing  to  the  presence  of  bristly  hairs.  The  pedicel 
is  usually  attached.  Each  mericarp  shows  five  inconspicuous 
primary  ridges,  and  when  examined  microscopically  a  section 
shows  numerous  vittfe.  The  odour  and  taste  are  agreeably 
aromatic  and  characteristic. 

Anise  fruit  somewhat  resembles  Hemlock  Frnit  (page  286),  but  is 
easily  distinguished  from  it  by  its  characteristic  odour  and  taste.  Ex- 
amined rmder  a  lens,  anise  fruit  is  seen  to  be  hairj',  and  the  ridges  are 
straight ;  hemlock  fruit  is  not  hairy,  and  the  ridges  are  crenated.  On 
section,  the  endosperm  of  hemlock  fruit  on  the  commissural  side  is  seen 
to  be  grooved,  and  microscopically  examined  it  shows  no  vittie,  whereas 
anise  fruit  shows  numerous  (thirty  to  forty)  vittse. 

Active  Principle. — The  official  volatile  oil  (2  to  5  per 
cent.). 

It  consists  mainly  of  anethol  (up  to  90  per  cent.),  which  separates  as 
colourless  crystals  on  cooling  the  oil. 

C-CH:CH-CH3 


Anethol 


It  also  contains  methyl-chavicol,  an  isomer  of  anethol,  anisic  alde- 
hyde, anisic  acid,  and  a  terpene. 

An  oil  almost  identical  in  composition  is  obtained  from  the  fruit  of 
the  star-anise.    Most  of  the  anise  oil  of  commerce  is  prepared  from  this. 

Pharmacology. — It  is  a  carminative  and  flavouring  agent, 
and  is  largely  used  for  flavouring  cough  medicines.  It  has  a 
mild  stimulant  action  on  the  bronchial  mucous  membrane. 


Aqua  Anisi. — Contains  the  volatile  oil  of  1  ounce  of 
anise  fruit  in  10  fluid  ounces. 


Oleum  Anisi. — 'The  oil  distilled  from  anise  fruit,  or 
from  the  fruit  of  the  star-anise,  Illicium  verum,  liooh.fil.' 
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Characters.  —  Colourless  or  pale  yellow,  with  the 
odour  and  taste  of  the  fruit.  It  congeals  between  10°  and 
15°C.  if  stirred. 

Grood  samples  again  become  liquid  between  18°  and  20°C. ;  the 
Pharmacopoeia  gives  15°C.  as  the  minimum  limit.  Specific  gravity 
(at  20°C.),  0-975  to  0-990.    It  is  slightly  tevo -rotatory. 

Dose. — -|-  to  3  minims. 

Spiritus  Anisi. — Contains  1  of  oil  of  anise  in  10 
by  volume. 

Oil  of  anise,  1  fi.  oz. ;  alcohol  (90  per  cent.),  to  make  10  fl.  oz. 
Dose. — 5  to  20  minims. 

It  is  a  convenient  solution  for  prescribing  oil  of 
anise  in  mixtures. 

Oil  of  anise  is  present  in  Tinctura  Camphorae  Composita 
(page  310)  and  Tinctura  Opii  Ammoniata  (page  315). 

CINNAMON  BARK 

Cinnamomi  Cortex. — '  The  dried  inner  bark  of  shoots 
from  the  truncated  stocks  of  Cinnamomum  zeylanicum,  Breyn. 
Obtained  from  cultivated  trees.  Imported  from  Ceylon,  and 
distinguished  in  commerce  as  Ceylon  cinnamon.' 

Characters.— Long,  slender,  closely  rolled,  composite, 
quills,  often  a  yard  or  more  in  length,  and  from  i  to  |  inch 
in  thickness,  consisting  of  quills  a  few  inches  in  length  invagi- 

 — _ :   )  ^^^^^~^^^^^B 

Fig.  98. 

Cinnamon  bark,  showing  composite  character  of  ciuills,  and  wavy  hues 
on  external  surface.    5  linear. 

nated  into  one  another,  and  containing  smaller  quills  or 
channelled  pieces.  Each  quilled  or  channelled  piece  is  of 
papery  thickness,  brittle,  of  a  dull,  light  yellowish-brown 
colour  externally,  and  marked  by  paler  wavy  lines  and  by 
small  holes  or  scars.    The  inner  surface  is  darker  in  colour. 
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and  finely  striated  longitudinally.  The  fracture  is  splintery. 
The  odour  and  taste  are  aromatic  and  characteristic. 

Inferior  varieties  (not  official)  arc  usually  thicker  and  larger  in  size 
and  often  show  patches  of  adhering  cork.  Cassia  bark  (not  official)  is 
larger  and  thicker,  usually  shows  adhering  cork,  and  occurs  in  single 
quills  of  an  earthy-brown  colour  externally.  The  fracture  is  short,  not 
splintery.    The  taste  is  less  aromatic  and  more  astringent. 

Active  Principles.— The  official  volatile  oil  (0-5  to  1  per 
cent.) ;  tannin. 

The  oil  consists  of  cinnamic  aldehyde  (about  70  to  80  per  cent.), 
cimiamic  acid  (produced  from  the  aldehyde  by  oxidation,  and  increasing 
with  the  age  of  the  oil),  benzaldehyde,  eugenol  (about  8  per  cent.), 
terpenes  (phellandi-ene,  &c.). 


Pharmacology. — On  account  of  its  delicate  aroma  it  is 
largely  used  as  a  flavouring  agent.  The  powdered  bark  is 
mildly  astringent  on  account  of  the  tannic  acid  it  contains, 
and  is  sometimes  employed,  alone  or  in  combination  with 
other  remedies,  in  the  treatment  of  diarrhoea.  The  oil 
appears  to  cause  a  more  decided  leucocytosis  than  most  other 
volatile  oils. 

Aqua  Cinnamomi. — Contains  the  volatile  oil  of  1 
ounce  of  cinnamon  bark  in  10  fluid  ounces.  It  has  a 
turbid  appearance,  but  is  often  filtered. 

Pharmacology. — It  is  one  of  the  most  commonly  used 
excipients  for  mixtures.  Sweetened,  it  is  a.  valuable 
remedy  in  the  treatment  of  colicky  pains  in  babies,  and 
is  often  more  readily  taken  than  dill  water. 

It  is  an  ingredient  of  foiu'  official  mixtures — Mistura  Cretae, 
Mistura  Guaiaci,  Mistura  Olei  Ricini,  Mistura  Spiritus  Vini 
Gallici — and  of  two  syrups — Syrupus  Aromaticus  and  Syrupus 
Cascarae  Aromaticus. 


C-CH:CH-CHO 
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Pulvis  Cinnamomi  Compositus. — Consists  of  cinna- 
mon bark  1,  cardamom  seeds  1,  ginger  1. 

It  is  contained  in  Pilula  Aloes  et  Ferri  and  Pilula  Cambogiae 
Composita. 

Dose. — 10  to  40  grains. 

Pharmacology. — It  is  a  powerfully  carminative  powder, 
and  in  virtue  of  the  tannin  present  in  the  cinnamon  is  a 
mild  intestinal  astringent.  It  is  useful  in  mild  cases  of 
diarrhoea  with  much  griping,  and  as  a  corrective  of  the 
griping  tendency  of  some  purgatives. 

Tinctura   Cinnamomi. — Contains  the  active  ingre- 
dients of  1  ounce  of  cinnamon  bark  in  5  liuid  ounces. 
Dose. — ^  to  1  fluid  drachm. 

Pharmacology. — Its  action  is  mainly  flavouring  and 
carminative. 

Cinnamon  bark  is  used  in  the  preparation  of  Decoctum  Haema- 
toxyli,  Tinctura  Cardamomi  Composita,  Tinctura  Catechu,  Tinctura 
Lavandulae  Composita,  and  is  contained  in  Pulvis  Catechu  Com- 
positus, Pulvis  Cretae  Compositus,  and  Pulvis  Kino  Compositus. 

Oleum  Cinnamomi. — '  The  oil  distilled  from  cinnamon 
bark.' 

Characters.— Yellow,  but  gradually  becoming  reddish, 
by  keeping,  having  the  odour  and  taste  of  the  bark. 

Specific  gravity,  1-025  to  1-035.  It  should  contain  at  least  50  per 
cent,  of  substances  of  an  aldehydic  nature  and  no  cinnanion-leaf  oil. 

Dose. — 4-  to  3  minims. 

Spiritus  Cinnamomi.— Contains  1  of  oil  of  cinna- 
mon in  10  by  volume. 

Oil  of  cinnamon,  1  &.  oz. ;  alcohol  (90  per  cent.),  to  make 
10  fl.  oz. 

It  is  contained  in  Acidum  Sulphuricum  Aromaticum. 


Dose. — 5  to  20  minims. 
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NUTMEG 

Myristica— ' The  dried  seed  of  Myristica  fragrans, 

Houtt.,  divested  of  its  testa.' 

The  tree  produces  a  fruit  somewhat  resembling  a  peach,  which,  when 
split  longitudinally,  exhibits  a  crimson  reticulated  arillus  (mace)  sur- 
rotuidmg  a  brown  shinmg  seed.  After  drying,  the  testa  of  the  seed  is 
removed  and  the  kernel  (nutmeg)  collected. 

Characters. — Greyish-brown  ovoid  seeds,  about  1  inch 
long  and  f  to  |-  inch  broad,  marked  with  shallow  reticulated 
furrows.  It  has  a  hard,  waxy  consistence,  and  is  readily  cut 
in  thin  shces.    The  section  shows  broad,  brownish-red,  wavy 


a  b  c 

Fig.  99. 

Nutmeg:  (a)  whole  seed;  (6)  horizontal,  (c)  vertical  section,  showing 
arrangement  of  brownish-red  wavy  lines.    Natural  size. 


lines,  radiately  arranged  in  transverse  section,  with  pale 
greyish-brown  interspaces.  The  odour  is  aromatic  and 
characteristic ;  the  taste  aromatic  and  somewhat  bitter. 

Active  Principle. — The  official  volatile  oil  (8  to  15  per 
cent,). 

It  consists  mainly  of  d-  and  ^-pinene,  biit  contains  myristicol  and 
other  substances. 

Nutmeg  contains  about  30  per  cent,  of  fat,  consisting  chiefly  of 
glyceryl  myristate. 

Pharmacology. — It  is  a  useful  carminative  and  flavouring 
agent.  Large  quantities  (1  nutmeg  powdered)  produce  a 
severe  intoxication,  and  not  infrequently  delirium  and  coma. 

It  is  used  in  the  preparation  of  Spiritus  Armoraciae  Compositus 
and  Tinctura  Lavandulae  Composita,  and  is  contained  in  Pulvis 
Catechu  Compositus  and  Pulvis  Cretae  Aromatic  us. 

31 
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Oleum  Myristicae. — '  The  oil  distilled  from  nutmeg.' 
Cliaracters.—Golom'less  or  pale  yellow,  with  the  odour 
and  taste  of  nutmeg. 

Specific  gravity,  0-870  to  0-910.  It  should  not  contain  any  of  the 
fatty  oil  of  nutmeg. 

Dose. — ^  to  3  minims. 

Spiritus  Myristicae. — Contains  1  of  oil  of  nutmeg 

in  10  by  volume. 

Oil  of  nutmeg,  1  fl.  oz. ;  alcohol  (90  i^er  cent.),  to  produce 
10  fl.  oz. 

Dose. — 5  to  20  minims. 

It  is  contained  in  Mistura  Ferri  Composita. 

Oil  of  nutmeg  is  an  ingredient  of  Pilula  Aloes  Socotrinae, 
Spiritus  Ammoniae  Aromaticus,  Tinctura  Guaiaci  Ammoniata, 
Tinctura  Valerianae  Ammoniata. 


PIMENTO 

Pimenta— allspice.  'The  dried  full-grown  unripe  fruit 
of  Pimenta  officinalis,  Lindl.' 

Characters. — Dark  reddish-brown,  rough,  nearly  globular 
fruits,  crowned  by  a  raised  ring  (the  remains  of  a  four-toothed 
calyx),  enclosing  the  remains  of  the  style ;  from    to  ^-  inch  in 


0 


a  b 

Fig.  100. 


(c)  Pimento,  showing  whole  fruits  with  raised  ring  (remains  of  calyx) ; 
and  section  showing  two  cells,  each  containing  a  seed,  (a)  Pepper ; 
(b)  Cubebs.    Natural  size. 

diameter.    The  pericarp  is  brittle.    On  section  the  fruit  is 

seen  to  be  two-celled,  each  cell  containing  a  brownish-black, 

somewhat  reniform  seed.    The  odour  and  taste  are  aromatic 

and  characteristic. 

Cubehs  (page  522)  is  reticulated  on  the  surface,  is  stalked,  and 
contains  only  a  single  seed.    Black  pepper  (page  288)  is  reticulated  on 
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the  surface,  and  one-celled,  but  is  not  stalked.  The  taste  of  the  three 
drugs  is  different. 

Active  Principles.— Th.Q  official  volatile  oil  (3  to  4-5  per 
cent.) ;  tannin. 

The  oil  consists  mainly  of  eugenol  (65  per  cent,  or  more  ;  see  page  484), 
but  contains  also  a  sesquiterpene  and  other  compounds. 

Pharmacology. — ^It  is  strongly  aromatic  and  a  powerful 
carminative.  Its  action  is  similar  to,  but  somewhat  weaker 
than,  that  of  cloves.    It  is  not  very  largely  used. 

Aqua  Pimentae. — Contains  the  volatile  oil  of  |-  ounce 
of  pimento  in  10  fluid  ounces. 

Oleum  Pimentae. — '  The  oil  distilled  from  pimento.' 

Characters. — Yellow  or  yellowish-red,  but  gradually 
becoming  darker  by  keeping,  with  the  odour  and  taste  of 
pimento. 

Specific  gravity,  1'040  to  1'055.    Owing  to   the   presence  of 
eugenol,  it  should  give  the  tests  mentioned  imder  Oil  of  Cloves. 

Dose, — 1  to  3  minims. 


CLOVES 

Caryophyllum. — '  The  dried  flower-buds  of  Eugenia 
caryophyllata,  Thunb.'' 

Characters. — Consists  of  a  dark  reddish-brown,  somewhat 
flattened,  angular  and  pitted  portion 
(the  so-called  calyx  tube),  surmounted 
by  four  thick  patent  teeth,  which  ap- 
pear to  support  a  paler,  almost  globu- 
lar, flower-head.  This  consists  of  four 
petals  enclosing  numerous  stamens 
and  a  stiff  erect  style,  which  can 
readily  be  seen  on  making  a  longi-  *™i  ^ 

tudinal    section.      The    section    also       ing  (indistinctly)  numerous 

shows  the  two-celled  ovary  just  below  "S^^^^h^^^ZS^ 
the  level  of  the  teeth,  and  numerous 

oil-glands  in  the  wall  of  the  lower  tubular  portion.  When 
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this  portion  is  indented  with  the  finger-nail,  oil  should  exude, 
showing  that  it  is  not  a  '  spent '  clove.  The  odour  and  taste 
are  strongly  aromatic  and  characteristic. 

Active  Principles.— The  official  volatile  oil  (15  to  20  per 
cent.)  ;  tannin  (about  10  per  cent.). 

The  oil  consists  almost  solely  of  eugenol  (80  to  95  per  cent.)  and 
caryophyllene  (a  sesquiterpene).  Traces  of  other  substances-furfurol, 
niethyl-amyl- ketone,  methyl  -  nonyl -ketone,  acetyl  -  engenol,  &c.-are 
present. 


OCH3 


OH 

Eugcuol 

Cloves  also  contain  caryophyllin,  a  colourless,  odourless,  crystallme 
substance,  and  eugenin. 

Pharmacologij.—lt  has  the  characteristic  action  of  other 
members  of  this  group,  but  the  action  of  the  oil  approaches 
that  of  carbolic  acid  more  closely  than  do  other  volatile  oils. 
Thus  it  is  a  more  powerful  local  anodyne,  and  is  commonly 
used  to  stop  the  pain  of  a  hollow  aching  tooth.  This  relation 
to  carbolic  acid  is  due  to  the  fact  that  oil  of  cloves  consists 
almost  wholly  of  a  phenol  (eugenol). 

Infusum  Caryophylli.  —  Contams  the  active  ingre- 
dients of  i  ounce  of  cloves  in  20  fluid  ounces. 
Dose— I  to  1  fluid  ounce. 

Pharmacology.— is  carminative  and  sHghtly  astrin- 
gent and  is  a  useful  flavouring  agent  for  some  medicines. 
It  is' also  mildly  antiseptic,  and  tends  to  diminish  gastric 
fermentation. 

Cloves  are  used  in  the  preparation  of  Infusum  Aurantii  Com- 
positum,  and  are  a  constituent  of  Pulvis  Cret^  Aromaticus. 

Oleum  Caryophylli.—'  The  oil  distilled  from  cloves.' 

Characters.— ColouxXeBB  or  pale  yellow,  but  gradually 
becoming  reddish-brown  by  keeping,  with  the  odour  and 
taste  of  cloves. 
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Specific  gravity,  1-050  to  1-070.  Owing  to  the  eugenol  it  contains, 
the  oil,  when  shaken  with  an  eaual  vohime  of  strong  sohition  of 
ammonia,  forms  a  semi-soHd  mass;  an  alcoholic  solution  also  gives, 
with  solution  of  ferric  chloride,  a  blue  colour. 

Dose— ^  to  3  minims. 

It  is  contained  in  Pilula  Colocynthidis  Composita,  and  therefore 
also  in  Pilula  Colocynthidis  et  Hyoscyami. 


CAEDAMOM  SEEDS 

The  seeds  retain  their  aromatic  properties  best  if  kept  m 
the  fruit ;  hence  the  Pharmacopoeia  states  that  they  '  should 
be  kept  in  theii-  pericarps  and  separated  when  required  for 
use.' 

Cardamomi  Semina.— '  The  dried  ripe  seeds  of  Elet- 
taria  Cardamomum,  Maton.' 

Characters. —The  fruits  vary  in  shape  and  size,  the 
smaller,  about  |  inch  long,  being  almost  globular,  the  larger, 
about  i  inch  long,  being  elongated  and  bluntly  triangular  in 
section.    They  have  a  plump  appearance,  a  pale-buff  colour, 


a  he 
Fig.  102. 

Cardamom  fruit :  (a)  whole  fruit ;  (b)  longitudinal  section,  showing  wall  of  a 
cell  and  seeds  in  position  ;  (c)  transverse  section.  The  fruits  are  inverted. 
Natural  size. 

and  are  usually  longitudmally  striated.  They  taper  abruptly 
near  the  apex,  and  sometimes  terminate  in  a  short  beak 
formed  by  the  remains  of  the  calyx ;  the  base  is  rounded 
and  is  occasionally  attached  to  the  stalk.  The  fruit  is  three- 
celled,  each  cell  containing  a  double  row  of  seeds. 

The  seeds  are  about  ^  inch  in  diameter,  irregularly 
angular,  transversely  wrinkled,  and  reddish-brown  in  colour. 
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They  are  enclosed  in  a  thin,  colourless,  membranous  aril. 
They  have  a  pleasant  aromatic  odour  and  taste.  (The  peri- 
carp is  odourless  and  tasteless.) 

Active  Principle. — A  volatile  oil  (4  to  5  per  cent.). 

It   consists   of  terpinene,   terpineol,   and    limonene,   or,  possiblj', 
dipentene. 

The  seeds  contain  also  a  fixed  oil  (10  per  cent.)  and  other  unimportant 
ingredients. 

Pharmacology. — They  are  flavouring  and  carminative. 

Tinctura  Cardamomi  Composita.  —  Contains  the 
active  ingredients  of  1  ounce  of  aromatic  substances 
(cardamom  seeds,  caraway  fruit,  cinnamon  bark)  in  20 
fluid  ounces.    It  is  coloured  with  cochineal. 

Cardamom  seeds,  ^  O'/.. ;  caraway  fruit,  ^  oz. ;  raisins  of  com- 
merce, freed  from  seeds,  2  oz.  ;  cinnamon  bark,  |  oz. ;  cocbLneal, 
55  grains ;  alcohol  (60  per  cent.),  20  fi.  oz. 

Dose. — .]■  to  1  fluid  drachm. 

Pharmacology. — It  is  a  useful  flavouring,  carminative, 
and  colouring  preparation.  It  is  used  largely  as  a  carmi- 
native, combined  with  other  remedies,  in  diseases  of  the 
stomach  and  intestines. 

It  is  contained  in  Decoctum  Aloes  Compositum  and  Mistura 
Sennae  Composita. 

Cardamom  seeds  are  used  in  preparing  Tinctura  Gentianse  Com- 
posita and  Tinctura  Rhei  Composita,  and  are  contained  in  Extractum 
Colocynthidis  Compositum,'  Pulvis  Cinnamomi  Compositus,  and 
Pulvis  Cretse  Aromaticus. 

LEMON  PEEL 

Limonis  Cortex. — 'The  fresh  outer  part  of  the  peri- 
carp of  the  fruit  of  Citrus  medica.  Linn.,  var.  ^  Limonum, 
Hooh.f: 

Characters.— HYiQ  appearance  of  the  lemon  needs  no 
description.  The  peel  for  pharmacopo3ial  purposes  should 
contain  as  little  of  the  white  inner  portion  (zest)  as  possible. 
The  taste  is  aromatic  and  somewhat  bitter. 
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Active  Principle.— The  official  volatile  oil. 

It  consists  mainly  of  d-  and  Mimonenes.  The  cliaracteristic  odour  is 
duo  to  oxygenated  compounds,  of  which  citral  (geranial,  5  to  6  per  cent.) 

is  the  chief.  ■  „ 

CH3-C:CH-CH„-CH2-C:CH-CHO 

OH3  CH., 

Oitral  (Goraniiil  ) , 

Otner  constituents  are  citronellal,  geraniol,  and  geranyl  acetate. 
The  zest  contains  the  ghicoside  hesperidin  (see  page  462). 

Pharmacology.— It  is  used  mainly  as  a  flavouring  agent. 
The  oil  is  also  employed  to  perfume  applications  for  external 
use. 

Tinctura  Limonis. — Contains  the  volatile  oil  of  1 
ounce  of  fresh  lemon  peel  in  4  fluid  ounces. 
Bose. — ^  to  1  fluid  drachm. 

Fresh  lemon  peel  is  used  in  preparing  Syrupus  Limonis,  Infusum 
Aurantii  Compositum,  and  Infusum  Gentianae  Compositum. 

Oleum  Limonis. — 'The  oil  obtained  from  fresh  lemon 
peel.' 

Characters. — Pale  yellow,  with  the  odour  and  taste  of 
fresh  lemon  peel. 

Specific  gravity,  0-857  to  0-860.  It  is  liable  to  be  adulterated 
with  terpenes,  alcohol,  and  other  substances.  The  Pharmacopoeia 
gives  the  optical  rotation  as  a  test  of  its  purity,  but  it  appears  to  be 
of  doubtful  value  in  all  circumstances. 

Dose. — \  to  3  minims. 

The  oil  is  a  constituent  of  Linimentum  Potassii  lodidi  cum 
Sapone,  Spiritus  Ammoniae  Aromaticus,  Tinctura  Guaiaci  Am- 
moniata,  and  Tinctura  Valerianae  Ammoniata. 

Succus  Limonis. — '  The  freshly  expressed  juice  of  the 
ripe  fruit  of  Citrus  medica,  Linn.,  var.  jB  Limonum,  Hook.fil.' 

Characters. — A  slightly  turbid,  somewhat  yellowish  liquid, 
with  a  characteristic  strongly  acid  taste.  Each  fluid  ounce 
contains  from  30  to  40  grains  of  citric  acid. 

Specific  gravity,  1-030  to  1-040.  It  should  not  yield  more  than 
8  per  cent,  of  ash.  It  is  liable  to  ferment,  and  consequently  cannot  be 
kept  for  Jong. 
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Chief  Constituent. — Citric  acid  (about  8  per  cent.). 

It  also  contains  a  small  quantity  of  the  volatile  oil,  and  small 
amounts  of  sugar,  gum,  potassium  and  calcium  salts,  phosphates,  &c. 

Fharmacology. — Its  action  is  due  mainly  to  the  citric 
acid  it  contains  (see  page  70).  It  forms,  when  sweetened,  a 
pleasant  beverage  for  febrile  patients.  It  is  also  used  to 
prevent  scurvy,  and  is  sometimes  given  in  acute  rheumatism. 

Syrupus  Limonis. — Lemon  juice  saturated  with  sugar 
and  containing  a  little  of  a  strong  tincture  of  lemon  peel. 

Fresh  lemon  peel,  1  oz.,  extracted  with  sufficient  alcohol  (90  per 
cent.)  to  make  2  fl.  oz. ;  lemon  juice  (clarified),  25  fi.  oz.  j  sugar,  38  oz. 
The  product  should  weigh  4  lbs.  1  oz. 

Dose. — \  to  1  fluid  drachm. 

Phannacology. — It  is  a  useful  flavouring  syrup,  but  is 
used,  chiefly  diluted  with  water,  as  a  beverage. 


ELDER  FLOWERS 


Sambuci  Flores.— 'The  flowers  of  Sambucus  nigra, 
Linn.,  separated  from  the  stalks.' 

Characters. —  Very  small  flowers  with  a  5-lobed,  creamy- 
white  monopetalous  corolla  and 
5  short  stamens  with  yellow 
anthers.  They  have  a  faint 
odour  and  a  slightly  bitter  taste. 

The  inflorescence  is  an  umbellate 
cyme.  The  entire  flower  has  a  small, 
green,  5-toothed,  superior  calyx,  but 
this  is  usually  absent  in  the  dried 
flower. 

The  flowers  are  separated  from  the 
stalks  by  throwing  them  into  a  heap 
for  some  hom'S  and  then  sifting.  If 
not  used  fresh  they  are  dried,  or  pre- 
served ('pickled')  by  the  addition  of 
common  salt.  The  somewhat  unplea- 
sant odour  of  the  fresh  flowers  is  said 
to  disappear  in  the  process  of  pickhng. 
The  dried  flowers  usually  contain  short  pieces  of  stalk,  and  sometunes 
an  intact  part  of  the  inflorescence  (fig.  104). 


Fig.  103. 

Dried  elder  flowers. 


'4  linear. 
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Active  Principle. — A  volatile  oil  (small  quantities). 

It  is  a  yellowish  solid  at  ordinary  temperatures.  The  fresh  flowers 
yield  0-03  to  0'04  per  cent,  and  the  dried  flowers  about  0-0025  per  cent, 
of  the  oil. 


Fig.  104. 

A  dried  portion  of  the  inflorescence  found  in  the  commercial  drug. 

Natural  size. 


Pharmacologij.— It  has  no  important  pharmacological 
action.^  It  is  only  used  as  the  water,  which  is  employed  as 
an  excipient  for  lotions  and  similar  preparations. 

Aqua  Sambuci.— Contains  the  volatile  oil  of  1  ounce 
of  elder  flowers  in  1  fluid  ounce. 

It  also  contains  traces  of  ammonia. 
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RED-ROSE  PETALS 

Rosse  Gallicse  Petala.— '  The  fresh  and  dried  miex- 
panded  petals  of  Eosa  galhca,  Linn.    From  cultivated  plants.' 

Characters. —Small  cone-shaped'  masses  or  separate 
obovate  petals,  velvety,  deep  pmi3lish-red  passing  into 
brownish-yellow  at  the  base,  with  a  characteristic  fragrant 
odour  and  a  slightly  bitter  astringent  taste.  The  dried  petals 
have  a  more  delicate  aroma  than  the  fresh  petals. 

Chief  Constituents.— k  volatile  oil  (to  which  the  aroma  is 
due ;  very  small  quantities)  ;  a  red  and  a  yellow  colouring 
substance ;  tannic  and  gallic  acids  (very  small  quantities). 

Pharmacology.— It  is  mildly  astringent,  but  is  used 
mainly  as  a  flavouring  and  colouring  agent. 

Prepared  from  the  fresh  petals. 

Confectio  Rosas  Gallicae.— Consists  of  fresh  red-rose 
petals  1,  sugar  8. 

Pharmacologij.—lt  is  used  as  a  pill  excipient. 

It  is  so  iised  in  rihila  Aloes  Barbadensis,  Pilula  Aloes  SocotriniE 
rilula  Aloes  et  Asafeticlte,  Piliila  liydrargyri. 

Prepared  from  the  dried  petals. 
Infusum  Rosae  Acidum. 

Red-rose  petals,  k  oz.  ;  diluted  sulphuric  acid,  2  il.  dr. ;  boiling 
distilled  water,  20  fl.  oz. 

The  sulphuric  acid  gives  it  a  brighter  colour  and  pleasanter  taste. 

Dose. — \  to  1  fluid  ounce. 

Pharmacology.— It  has  a  mild  astringent  action  due 
mainly  to  the  sulphuric  acid.  It  is  used  chiefly  as  an 
excipient. 

Syrupus  Rosae. 

Dried  red-rose  petals,  2  oz. ;  sugar,  30  oz. ;  boihng  distilled  water, 
20  fl.  oz.  ■ 

Dose. — \  to  1  fluid  drachm. 

Pharmacology.— It  is  used  as  a  colouring  and  flavour- 
ing syrup. 
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VALEEIAN  EHIZOME 

Valerianae  Rhizoma. — '  The  dried  erect  rhizome  and 
roots  of  Valeriana  officinalis,  Linn.    Collected  in  the  autumn.' 

Characters. — The  rhizome  is  short,  stout,  firm,  and  erect, 
up  to  1  inch  long  and  |  inch  broad,  of  a  dark  yellowish- 


FiG.  105. 

Valerian  rhizome  and  roots.    The  rhizome  has  been  divided  longitudinally. 

Natural  size. 

brown  colour,  and  in  the  larger  pieces  frequently  divided 
longitudinally.  It  is  often  crowned  by  the  remains  of  the 
sterQ  and  leaves,  and  gives  off  a  large  number  of  long,  brittle 
roots,  3  to  4  inches  in  length  and  about  -j^-q  inch  in  thickness, 
of  the  same  colour  as  the  rhizome,  and  slightly  striated  longi- 
tudinally but  not  much  shrivelled.  The  undivided  rhizome  is 
generally  surrounded  by  them.  The  characteristic  unpleasant 
odour  is  developed  mainly  during  the  process  of  drying.  The 
taste  is  slightly  bitter  and  camphoraceous. 
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Small  rhizomes  have  some  resemblance  to  serpentary  rhizome,  but 
are  easily  distinguished  by  their  characteristic  odour.  .  The  roots  of 
serpentary  are  also  slenderer,  and  the  rhizome  shows  ascending  branches. 

Active  Principle.— A  volatile  oil  (0-5  to  1  per  cent.) 
which  contains  free  isovalerianic  acid. 

The  oil  consists  of  terpenes  (pinene,  camphene,  &c.),  terpene  alcohols 
(terpineol,  &c.),  and  borneol  and  its  esters  (acetic,  butyric,  isovalerianic). 
Bornyl  isovalerianate  gradually  decomposes,  yielding  isovalerianic  acid 
to  which  the  impleasant  characteristic  odour  of  the  dried  drug  is  due. 

The  drug  also  contains  tamrin  and  resinous  matter,  and,  it  is  said,  two 
alkaloids  (chatinme  and  valerianine)  and  a  glucoside. 

Pharmacology.— lis  action  is  due  to  the  volatile  oil  it 
contains.  It  is  carminative  and  is  credited  with  anti- 
spasmodic properties.  The  iso -valerianic  acid  has  no  action 
beyond  that  produced  by  its  unpleasant  smell,  which,  however, 
makes  this  drug  very  serviceable  in  the  treatment  of  hysterical 
conditions. 

Tinctura  Valerianae  Ammoniata. — Contains  1  fluid 
ounce  of  solution  of  ammonia  and  the  active  principles  of 
2  ounces  of  valerian  rhizome  in  10  fluid  ounces.  It  also 
contains  a  little  oil  of  nutmeg  and  oil  of  lemon. 

Valerian  rhizome,  4  oz. ;  oil  of  nutmeg,  30  minims ;  oil  of  lemon, 
20  minims;  solution  of  ammonia,  2  fl.  oz. ;  alcohol  (60  per  cent.), 
18  a.  oz. 

Dose. — h  to  1  fluid  drachm. 

Pharmacology.— Its  action  is  principally  that  of  vale- 
rian and  of  a  dilute  solution  of  ammonia.  It  is  used 
in  functional  nervous  diseases  and  hysteria,  and  in 
flatulence. 

BUCHU  LEAVES 

Buchu  Folia.—'  The  dried  leaves  of  Barosma  betulina, 

Bart,  and  Wendl.' 

C/mrac^ers.— Yellowish-green,  rhomboid-ovate  leaves,  \  ^ 
I  inch  in  length,  with  a  sharply  denticulate  margin  and  a 
blunt,  strongly  recurved  apex  ;  brittle  and  rigid  when  dry, 
cartilaginous  when  moist.    The  surface  is  glabrous  and  warty 
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owing  to  the  presence  of  oil-glands,  which  can  easily  be  seen, 
especially  near  the  margin,  by  examining  the  leaf  with  a  lens 
by  transmitted  light.  The  odour  and 
taste  are  aromatic  and  characteristic. 

Compare  with  Bearberry  Leaves  (page 
390),  which  are  thicker  and  more  coriaceous 
in  texture,  have  a  spathulate  outline,  an 
entire  margin,  no  oil-glands,  and  an  astrin- 
gent taste. 


a 


Active  Frinciple. — A  volatile  oil  Fig.  io6. 

(1  to  2  per  cent.).  Buchu   leaves:    {a)  under, 

(b)  upper  surface.  Natural 
It  contains  diosphenol  (about  30  per  cent.),  size. 

menthone,  and  a  pinene-hke  substance. 

The  leaves  contain  also  hesperidin  (see  page  462),  a  considerable 

amoimt  of  mucilage,  resinous  matter,  and  other  unimportant  substances. 

Pharmacology. — This  drug  has  the  action  common  to 
other  members  of  the  group,  but  is  comparatively  mild,  partly 
owing  to  the  quantity  of  mucilage  it  contains.  It  has  not  a 
pleasant  taste  and  consequently  is  not  a  flavouring  agent.  It 
is  used,  mainly  in  combination  with  other  remedies,  for  its 
action  on  the  urinary  tract. 

Infusum  Buchu. — Contains  the  active  ingredients  of 
1  ounce  of  buchu  leaves  in  20  fluid  ounces. 
Dose. — 1  to  2  fluid  ounces. 

Pharmacology. — It  is  used  as  a  vehicle  in  the  treat- 
ment of  subacute  and  chronic  inflammations  of  the  urinary 
tract  (pyelitis,  cystitis,  &c.). 

Tinctura  Buchu. — Contains  the  active  principle  of 
1  ounce  of  buchu  leaves  in  5  fluid  ounces. 
Dose. — ^  to  1  fluid  drachm. 

Pharmacology. — It  is  used  mainly  as  an  auxiliary 
agent  in  the  treatment  of  urinary  diseases. 


SASSAFRAS  EOOT 

r 

Sassafras  Radix. — '  The  dried  root  of  Sassafras  offici- 
nale, T.  Nees  and  Eberm.' 
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Characters.— Jjo^Yge  branched  pieces,  consisting  of  a  light 
spongy,  greyish-yellow  or  greyish-red  wood,  more  or  less 
covered  with  a  rough  greyish-brown  or  rusty-brown  bark. 
The  odour  is  faint  but  agreeably  aromatic  ;  the  taste  is  slightly 


Fio.  107. 
Sassafras  root.    \  linear. 

aromatic  and  astringent,    Both  odour  and  taste  are  most 

marked  in  the  bark. 

Chief  Gonstitiients.—A  volatile  oil  (about  2  per  cent.); 

tannin. 

The  oil  consists  mainly  of  safrol,  but  also  contains  terpenes,  camphor, 
and  traces  of  other  substances.  The  tannin  appears  to  undergo  oxidation 
by  keeping,  being  converted  into  a  red  substance  (sassafrid),  which  gives 
the  reddish  colour  to  the  root. 

Fharmacologij. — It  is  mildly  aromatic  and  astringent.  It 
is  only  used  as  an  ingredient  of 

Liquor    Sarsse    Compositus  Concentratus.  See 
page  379. 

SUMBUL  BOOT 

Sumbul  Radix.—'  The  dried  transverse  slices  of  the 
root  of  Ferula  Sumbul,  Hook.  /.' 

Characters.— Yery  light,  almost  cylindrical  pieces,  vary- 
ing considerably  in  size,  but  usually  1  to  3  inches  in  length 
and  about  1  inch  in  thickness,  marked  by  large  transverse 
wrinkles.  The  cork  is  dusty  brown  in  colour,  very  thin,  but 
tough  and  easily  separated,  and  sometimes  bearing  short 
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bristly  fibres  or  the  scars  left  by  them.  The  section  shows 
the  interior  to  be  of  a  pale  yellowish-brown  colour  mottled 
with  whiter  patches,  coarsely  and  irregularly  fibrous,  spongy, 
dry,  and  showing  numerous  fissures.  The  odour  is  somewhat 
musk-like  ;  the  taste  is  bitter  and  slightly  aromatic. 


Fig.  108. 


Sumbul  root  (from  Ferula  suaveolens),  showing  transverse  wrinldes 
and  characteristic  spongy  section.    Natural  size. 

Chief  Constituents. ~k  volatile  oil  (0-2  to  0-4  per  cent.) ; 
resinous  matter  (about  9  per  cent.)  The  oil  has  a  musk- 
like odour. 

_  It  also  contains  a  bitter  principle,  valerianic  and  other  acids,  and  un- 
important substances. 

Pharmacology. —It  is  carminative,  but  has  been  used 
chiefly  as  a  stimulant  in  hysterical  conditions. 

Tinctura  Sumbul.— Contains  the  principles  of  1  ounce 
of  sumbul  root  in  10  fluid  ounces. 
-Dose.— 1  to  1  fluid  drachm. 

The  following  oils  are  articles  of  commerce,  and  are  not 
represented  by  any  crude  drug  in  the  Pharmacopoeia.  Most 
of  them  are  obtained  from  the  whole  or  parts  of  fresh  plants. 

OIL  OF  PEPPEKMINT 

Oleum  Menthae  Piperitae.-'  The  oil  distilled  from  the 
fresh  flowering  peppermint,  Mentha  piperita,  8m.' 

Characters.~Co\om\em  to  greenish-yellow,  but  graduallv 
becommg  darker  by  keeping,  with  a  strong  penetrating 
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characteristic  odour  and  taste,  the  latter  being  followed  by  a 
sensation  of  coldness  in  the  mouth  when  air  is  inhaled. 

Specific  gravity,  0-900  to  0-920.  If  cooled  in  a  freezing  mixture  of 
ice  and  salt,  and  a  few  crystals  of  menthol  then  added,  it  should  set  to  a 
semi-solid  crystalline  mass,  owing  to  the  separation  of  crystals  of  menthol. 

Gliief  Constituents.— yi^nthol  (about  60  per  cent.,  see 
below)  ;  menthyl  acetate  and  isovalerianate  ;  menthone. 

Menthone  is  the  ketone  corresponding  to  menthol. 

Different  peppermint  oils  vary  somewhat  in  composition.  The  follow- 
ing substances  have  been  isolated:  Cineol,  certain  terpenes  (i-pinene, 
cadinene,  Z-limonene,  phellandrene),  acetic  and  isovaleric  aldehydes  and 
acids,  amyl  alcohol,  dimethyl  sulphide. 

Oil  of  white  peppermint  has  the  most  delicate  aroma. 

Dose. — I  to  3  minims. 

Pharmacology.— li  is  a  powerful  carminative  and  flavour- 
ing agent.  Owing  to  the  menthol  it  contains,  it  is  more  anodyne 
than  other  volatile  oils,  and  it  causes  a  sensation  of  coldness 
when  air  is  blown  over  the  part  to  which  it  has  been  applied. 

It  is  used  largely  as  a  flavouring  agent  and  as  a  carmina- 
tive to  relieve  gastric  and  intestinal  pain.  It  has  been  used 
in  place  of  menthol  as  a  local  application  for  neuralgia,  and, 
in  a  weak  alcoholic  solution,  as  a  lotion  for  itching. 

Aqua  Menthse  Piperitse. — A  1  in  1,000  solution  of 
oil  of  peppermint  in  distilled  water. 

Oil  of  pei^permint,  77  minims;  water,  li  gallons;  distil  two- 
thirds. 

Spiritus  Menthae  Piperitse. — Contains  1  of  oil  of 
peppermint  in  10  by  volume. 

Oil  of  peppermint,  1  fl.  oz. ;   alcohol  (90  per  cent.),  to  make 
10  fl.  oz. 

Dose. — 5  to  20  minims. 

Oil  of  peppermint  is  contained  in  Pilula  Rhei  Composita  and 
Tinctura  Chloroformi  et  Morphinae  Composita. 

Menthol. — *  A  crystalline  substance  obtained  by  cooling 
the  oil  distilled  from  the  fresh  herb  of  Mentha  arvensis,  DC, 
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vars.  piperascens  et  glabrata,  Holmes  ;  and  of  Mentha  piperita, 


The  oil  of  Mentha  arvensis  (Japanese  oil  of  peppermmt)  contains  more 
menthol  than  the  English  or  American  variety. 

Ghmacters. — Large,  colourless,  acicular  crystals,  with  the 
characteristic  odour  and  taste  of  oil  of  peppermint.  It  volatilises 
completely  at  100°C.  Slightly  soluble  in  water  or  glycerin ; 
soluble  in  less  than  half  its  weight  of  alcohol,  ether,  or 
chloroform ;  and  in  4  parts  of  olive  oil. 

Melting-point,  42°  to  43°G.  When  added  to  sulphuric  acid  diluted 
with  half  its  volume  of  water  it  acquires  a  brownish  colour,  which 
becomes  deep  violet  on  boiling  the  solution,  the  lower  acid  layer  becommg 
deep  brown. 

Dose. — ^  to  2  grains. 

Pharmacologij.—lta  action  is  similar  to  that  of  oil  of 
peppermint;  it  also  resembles,  in  some  respects,  that  of 
camphor.  It  is  antiseptic,  carminative,  and  odorant.  When 
rubbed  on  the  skin  it  produces  a  burning  sensation,  changed 
to  a  feeling  of  cold  when  the  part  is  blown  upon,  which  is 
followed  by  more  or  less  anaesthesia.  A  similar  sensation  of 
warmth,  which  is  changed  to  cold  when  air  is  inhaled,  is  pro- 
duced in  the  mouth.  In  the  stomach  it  acts  as  a  carminative 
in  small,  and  as  an  irritant  in  large  doses,  and  it  has  a 
similar  effect  in  the  intestines.  It  is  absorbed,  and  after  large 
doses  i^roduces  some  excitement  and  restlessness  followed  by 
stupor.   It  is  excreted  in  combination  with  glycuronic  acid. 

It  is  used  almost  solely  for  its  local  effects.  It  is  rubbed 
over  the  area  of  superficial  neuralgia  and  on  the  forehead  for 
headache  (counter-irritant  action).    As  a  lotion  in  alcohol  and 
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water  it  is  useful  in  itching  (pruritus) ,  and,  as  an  oily  solution, 
is  sometimes  of  value  in  chronic  irritable  skin  diseases.  It 
is  a  common  ingredient  of  snuffs  for  nasal  catarrh.  A  solution 
has  been  used  as  a  spray  in  laryngeal  tuberculosis,  and  a 
olution  in  oil  has  been  injected  into  the  trachea  in  phthisis. 

Menthol  forms  a  liquid  when  triturated  with  an  equal  weight  of 
carbolic  acid,  thymol,  or  chloral  hydrate;  or  with  about  two-thirds  its 
weight  of  camphor.  These  mixtures  are  more  powerfully  irritant  than 
menthol.  They  have  been  employed  to  paint  over  an  area  of  nem-algia 
and  as  remedies  for  toothache. 

Emplastrum  Menthol. — ^A  plaster  with  a  resin  and 
wax  basis  containing  14-  parts  of  menthol  in  10,  by  weight. 
Menthol,  li  ;  yellow  beeswax,  1 ;  resin,  7h 

Pharmacology. — It  has  a  mild  menthol  action,  but  is 
little  used, 

OIL  OF  SPEARMINT 

Oleum  Menthae  Yiridis.  —  '  The  oil  distilled  from 
fresh  flowering  spearmint,  Mentha  viridis.  Linn.' 

Characters. — Colourless  to  greenish-yellow,  but  becoming 
darker  by  keeping.    It  has  a  characteristic  odour  and  taste. 

Specific  gravity,  0-920  to  0-940. 

Chief  Constituent. — Carvone  (about  50  per  cent.). 

Z-Limonene  and  Minalool  have  been  isolated ;  but  the  oil  has  not  been 
thoroughly  investigated. 

Pharmacology. — It  has  the  typical  action  of  a  volatile  oil. 
It  is  less  powerful  than  oil  of  peppermint,  and  has  a  different 
taste  and  odour.    It  is  not  much  used  in  thi-s  country. 

Aqua  Menthae  Viridis. — A  1  in  1,000  solution  of  oil  of 
spearmint  in  distilled  water. 

Prepared  like  Aqua  Mentha  Piperita. 

CAMPHOR 

This,  the  stearoptene  of  a  volatile  oil,  is  most  conveniently 
considered  here. 
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Camphora. — 'A  white  crystalline  substance  obtained 
from  Cinnamomum  Camphora,  Nees  and  Eherm.,  purified  by 
sublimation.' 


CH 


H,,C 


H,C 


CH„ 


C-CH3 

Characters. — ^Colourless,  translucent,  crystalline  masses, 
or  rectangular  tablets,  of  tough  consistence ;  also  as  pulverulent 
masses  known  as  '  flowers  of  camphor  ' ;  with  a  characteristic 
penetrating  odour  and  a  characteristic  warm  bitter  taste, 
changing  to  a  sensation  of  coolness  on  inhaling.    It  sublimes 
at  ordinary  temperatures  in  closed  vessels,  and  readily  burns 
when  lit,  with  a  very  smoky  flame.     Soluble  in  700  parts  of 
water,  in  its  own  weight  of  alcohol,  in  less  than  half  its  weight 
of  chloroform  or  ether,  in  4  parts  of  olive  oil,  and  in  1\  parts 
of  oil  of  turpentine.    When  triturated  with  chloral  hydrate, 
phenol,  thymol,  menthol,  and  allied  substances,  it  forms  a 
liquid. 

Specific  gravity,  0-995.  It  should  sublime  completely  on  gently 
heating. 

Camphor  is  oxidised  by  boiling  with  nitric  acid  to  camphoric  acid, 
which  is  occasionally  used  as  an  anhidrotic,  but  is  not  official. 
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Dose. — ^2  to  5  grains. 

Phar7nacology—The  local  action  of  camphor  is  similar  to 
that  of  a  volatile  oil.  Applied  to  the  skin  it  causes  dilatation  of 
the  blood-vessels  and  a  feeling  of  warmth,  which  is  succeeded 
by  diminished  sensibility.  It  is  slightly  antiseptic.  When  taken 
by  the  mouth  in  full  pharmacopoeial  doses  it  has  an  unpleasant 
characteristic  warm  and  bitter  taste,  and  acts  as  a  carminative 
in  the  stomach  and  intestines.  It  is  absorbed,  and  usually  pro- 
duces no  other  symptoms,  but  occasionally  it  causes  mild 
excitement,  headache,  or  giddiness.    Large  doses  (20  grains) 
may  cause  gastro-intestinal  irritation,  but  are  usually  well 
borne,  and  after  absorption  produce  a  condition  resembling 
mild  alcoholic  intoxication.    Very  large  doses  generally  cause 
convulsions  of  an  epileptic  nature,  which  may  be  succeeded  by 
coma ;  but  the  symptoms  observed  have  been  of  a  variable 
character.    If  death  does  not  occur,  recovery  is  rapid. 

The  effect  of  camphor  on  the  circulation  is  ill  understood. 
Small  doses  stimulate  the  heart,  but  whether  this  is  more  than 
a  reflex  stimulation  through  the  alimentary  tract  has  not 
been  definitely  proved.  Moderate  doses  slow  the  pulse  and 
produce  an  increase  in  fulness. 

Camphor  is  excreted  in  the  urine,  mainly  as  a-  and 
;8-campho-glycuronic  acids. 

It  is  used  externally,  chiefly  in  the  form  of  liniments,  for 
its  stimulant  and  rubefacient  effects.  It  is  sometimes  given 
internally  for  flatulence,  and  has  been  recommended  as  an 
intestinal  antiseptic,  and  as  a  remedy,  combined  with  opium, 
for  diarrhcea.  It  has  also  been  recommended  for  irritable  con- 
ditions of  the  genito-urinary  organs,  for  various  nervous 
affections,  and  as  a  cardiac  stimulant  for  the  prostration  of 
febrile  diseases.  Small  quantities  used  as  a  snuff,  or  even 
taken  into  the  mouth,  will  often  temporarily  relieve  a  cold  in 
the  head. 

Aqua  Camphorae. — A  1  in  1,000  solution  of  camphor 
in  distilled  water. 

Camphor,  1  gramme ;  alcohol  (90  per  cent.),  nearly   3   c.c. ; 
distilled  water,  1,000  c.c. 
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Pharmacology. — It  is  used  as  a  flavouring  agent  and 
as  an  auxiliary  carminative,  expectorant,  &c.,  along  with 
other  remedies. 

Spiritus  Camphorae. — Contains  1  ounce  of  camphor  in 
10  fluid  ounces. 

Camphor,  1  oz. ;  alcohol  (90  per  cent.),  to  produce  10  fl.  oz. 
Dose. — 5  to  20  minims. 

Pharmacology . — It  is  a  convenient  solution  of  camphor 
for  prescribing  purposes.  It  is  taken  by  many  people  to 
ward  off  the  effects  of  a  chill,  and  appears  to  be  efficacious 
under  some  conditions. 

Linimentum  Camphorae — camphorated  oil,  A  solu- 
tion of  1  ounce  of  camphor  in  4  fluid  ounces  of  olive  oil. 

Pharmacology. — It  is  a  mild  cutaneous  stimulant.  It 
is  used  largely  as  an  application  to  the  chest  for  bronchitis 
in  children.  For  muscular  and  joint  pains  a  more  power- 
ful liniment  is  usually  preferred.  It  is  sometimes  useful 
for  chilblains. 

It  is  a  constituent  of  Linimentum  Chloroformi,  Linimentum 
Hydrargyri,  and  Linimentum  Terebinthinae  Aceticum. 

Linimentum  Camphorae  Ammoniatum. — An  alco- 
holic solution  containing  1  ounce  of  camphor  and  2  fluid 
ounces  of  strong  solution  of  ammonia  in  8  fluid  ounces. 

Camphor,  2i  oz. ;  oil  of  lavender,  1  fl.  dr.;  strong  solution  of 
ammonia,  5  fl.  oz. ;  alcohol  (90  per  cent.),  to  produce  20  fl.  oz. 

Pharmacology. — It  is  a  valuable  stimulating  liniment, 
useful  in  the  treatment  of  muscular  pains,  pain  in  and 
around  joints,  neuralgia,  and  similar  conditions.  The 
ammonia  is  the  most  active  constituent. 

Tinctura  Camphorae  Composita  (see  page  315). 

Caniplior  is  an  ingredient  of  Linimentum  Aconiti,  Linimentum 
Belladonnas,  Linimentum  Saponis  (and  therefore  Linimentum  Opii), 
Linimentum  Sinapis,  Linimentum  Terebinthinae.  It  is  thus  contained 
in  eleven  of  the  fifteen  liniments  of  the  Pharmacopoeia. 

Camplior  is  also  an  active  constituent  of  Unguentum  Hydrarg-yri 
Compositum.    (hiee  page  182.) 
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OIL  OF  EUCALYPTUS 

Oleum  Eucalypti. — '  The  oil  distilled  from  the  fresh 
leaves  of  Eucalyptus  Globulus,  Lahill.,  and  other  species  of 
Eucalyptus.' 


Dried  eucalyptus  leaf  (not  official),  linear. 


Characters. — Colourless  or  pale  yellow,  with  a  powerful 
characteristic,  somewhat  camplioraceous  odour  and  taste. 

Specific  gravity,  0-910  to  0-930.  It  should  contain  a  proper  propor- 
tion of  cineol  and  no  excess  of  phellandrene.  Tests  to  ensure  this  are 
given  in  the  Pharmacopeia. 

Some  varieties  of  eucalyptus  yield  an  inferior  oil  containing  a  large 
proportion  of  phellandrene. 

Chief  Constituents. — Cineol  (50  per  cent,  or  more).  Ter- 


CH 


Cineol 

Cineol  is  also  known  as  eucalyptol  and  cajuputol. 

The  oil  also  contains  various  aldehydes  (hutyric,  hexoic,  valeric,  &c.), 
alcohols  (isoamyl),  and  esters.    The  terpenes  are  mainly  xl-  and  Z-pincne. 

The  different  eucalyptus  oils  appear  to  be  fairly  constant  in  compo- 
sition. Taken  as  a  group,  the  more  active  constituents  arc  said  to  be  cineol 
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and  eudesmol,  aromadendi-al  (an  aldehyde),  piperitone  (a  ketone),  aroma- 
dendrene  (a  sesqiiiterpene),  and  the  terpenes  d-  and  Z-piuene  and  phel- 
laudrene. 

Dose. — \  to  3  minims. 

Pharmacology. — Its  action  is  similar  to  that  of  other 
volatile  oils,  but  it  is  less  irritant  and  somewhat  more  anti- 
septic. It  is  also  a  more  powerful  odorant  and  deodorant, 
and  it  possesses  an  antiperiodic  action,  but  much  less  power- 
ful than  that  of  quinine.  Like  quinine,  it  inhibits  the  move- 
ments of  white  blood-corpuscles.  Its  antiseptic  action  has 
been  overrated  ;  according  to  the  most  recent  investigator, 
this  action  is  due  mainly  to  the  presence  of  ozone.  Taken  in 
large  doses  it  produces  effects  similar  to  those  seen  after  oil 
of  turpentine,  but  it  appears  to  have  a  more  distinctly  depres- 
sant action  on  the  nervous  system. 

It  is  a  valuable  deodoriser,  and  is  useful  as  an  inhalation 
for  this  purpose  in  fcetid  bronchitis,  pulmonary  gangrene,  and 
similar  conditions.  Mixed  with  an  equal  quantity  of  olive  oil 
it  is  mildly  rubefacient,  and  may  be  employed  as  such.  It  is 
sometimes  given  internally  as  a  carmmative  and  as  a  remedy 
for  chronic  bronchitis  and  chronic  inflammations  of  the 
urinary  tract.  As  a  remedy  for  malaria  it  is  much  inferior 
to  quinine. 

Unguentum  Eucalypti.— Contains  1  of  oil  of  euca- 
lyptus in  10  by  weight. 

Oil  of  eucalyptus,  1 ;  hard  paraffin,  4  ;  soft  paraffin,  5. 

Pharmacology. ~k  mild  stimulant  and  antiseptic  oint- 
ment.   Sometimes  useful  in  chronic  skm  diseases. 


OIL  OF  LAVENDEK 

Oleum  Lavandulae.  -«  The  oil  distilled  from  the  flowers 
of  Lavandula  vera,  DC' 

Characters.— ^QQ.v\y  colourless  to  pale  yellow,  with  the 
strong  fragrant  odour  of  lavender  flowers,  and  a  bitter 
aromatic  taste. 

Specific  gravity,  0-885  to  0-900.  It  should  dissolve  in  three  times  its 
volume  of  70  per  cent,  alcohol  showing  the  absence  of  oil  of  turpentine. 


504  MATEEIA  MEDIGA 

Chief  Constituents. — Linalool ;  linalyl  acetate. 
CHo:C(CH3)-CH,-CH,-CHo-C(CH3)(0H)-CH:CH, 

Liualool 

It  also  contains  various  terpenes  (pinene,  limonene,  camphene,  a 
sesquiterpene),  geraniol,  borneol,  cineol,  and  amyl  alcohol. 
English  (Mitcham)  oil  of  lavender  is  the  best. 

Dose. — \  to  3  minims. 

Pharmacology . — It  has  the  common  actions  of  volatile 
oils  and  may  be  used  as  a  carminative,  but  is  employed 
mainly  as  a  perfume.  It  gives  a  pleasant  odour  to  ointments 
and  other  external  applications. 

Spiritus  Lavandulae. — Contains  1  of  oil  of  lavender 
in  10  by  volume. 

Oil  of  lavender,  1  fl.  oz. ;  alcohol  (90  per  cent.),  to  make  10  fl.  oz. 

Dose. — 5  to  20  minims. 

Pharmacology . — It  may  be  employed  as  a  carminative 
and  stimulant. 

Tinctura  Lavandulae  Composita. — A  red-coloured 
tincture  containing  small  quantities  of  the  oils  of  lavender 
and  rosemary,  and  those  of  cinnamon  bark  and  nutmeg. 

Oil  of  lavender,  45  minims ;  oil  of  rosemary,  5  minims ;  cinna- 
mon bark,  75  gr. ;  nutmeg,  75  gr. ;  red  sanders  wood,  150  gr. ; 
alcohol  (90  per  cent.),  20  fl.  oz. 

Dose. — \  to  1  fluid  drachm. 

Pharmacology . — It  is  carminative,  but  is  used  mainly 
as  an  odorant  and  colouring  agent. 

It  is  contained  in  Liquor  Arsenicalis. 

Oil  of  lavender  is  present  in  Linimentum  Camphorae  Ammoniatum. 

OIL  OP  EOSE 

Oleum  Rosae. — '  The  oil  distilled  from  the  fresh  flowers 
of  Eosa  damascena.  Linn.'' 

Characters. — A  pale-yellow,  partially  crystalline,  semi- 
solid substance,  with  the  fragrant  odour  of  the  rose  and  a 
bitter  aromatic  taste  and  sweet  after-taste.  ■ 


OIL  OF  EOSE  505 

Specific  gi-avity,  0-852  to  0-858.  The  congealing  and  melting  points 
vary,  but  lie  usually  between  19°  and  22°C. 

Ghief  Constituents. — Geraniol  (about  55  per  cent.) ;  citro- 
nellol  (about  20  per  cent.). 

(CH3),:C:CH-CH,-CH,-C(CH3):CH-CHvOH 

Gerauiol 

(CH3),:G:CH-CH„-CHo-CH(CH3)-OH,-CHo-OH 

Oitrouellol 

Small  quantities  of  esters  of  these  alcohols  are  also  present.  The 
crystaUine  portion  of  the  oil  (stearoptene)  is  inodorous. 

Pharmacology. — It  is  used  only  as  a  perfume. 
It  is  contained  in  Unguentum  Aquae  Rosae. 

Aqua  Rosae. — '  The  rose  water  of  commerce,  prepared 
by  distillation  from  the  flowers  of  Eosa  damascena,  Linn., 
diluted,  immediately  before  use,  with  twice  its  volume  of 
distilled  water.' 

The  rose  water  of  commerce  is  a  saturated  solution  of  the  essential 
oil  in  water.  It  is  known  as  '  triple  '  rose  water,  and  is  the  water  remain- 
ing after  the  oil  of  rose  has  been  drawn  off. 

It  is  often  slightly  acid,  owing  apparently  to  decomposition  of  the 
esters  in  the  oil. 

Fharmacology.— It  has  a  mild  sedative  action,  and  is 
used  as  a  vehicle  for  lotions  and  similar  preparations,  and  as 
a  flavouring  agent. 

Unguentum  Aquse  Rosas.— An  ointment  containing 
rose  water  of  commerce  and  oil  of  rose  in  a  basis  of  oil 
and  waxes. 

Rose  water  of  commerce,  7  fi.  oz. ;   white  beeswax,  1^  oz.  ; 
spermaceti,  1^  oz. ;  almond  oil,  9  oz. ;  oil  of  rose,  8  minims. 

Pharmacology.— It  has  an  almost  pure  protective 
action,  and  is  a  pleasant  and  useful  ointment  basis. 

Rose  water  is  contained  in  Mistura  Ferri  Composita,  and  is 
used  in  making  the  Rose  basis  of  lozenges. 
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OEA^NGE-FLOWEE  WATER 

Aqua  Aurantii  Floris. — '  The  orange-flower  water  of 

commerce,  prepared  by  distillation  from  the  flowers  of  the 

bitter-orange  tree,  Citrus  Aurantium,  var.  Bigaradia,  Hooh.  /., 

diluted,  immediately  before  use,  with  twice  its  volume  of 

distilled  water.' 

The  orange-flower  water  of  commerce  is  a  saturated  sokition  of  the 
essential  oil  of  the  fresh  flowers  in  water.  It  is  known  as  '  triple  '  orange- 
flower  water.    The  oil  of  orange  flowers  is  known  as  Oleum  Neroli. 

Characters.— CoIoxwIq^q  or,  more  usually,  slightly  greenish- 
yellow,  with  a  fragrant  characteristic  odour  and  slightly 
bitter  taste. 

It  should  contain  no  lead  compounds.  The  fresh  water  sometimes 
has  a  slight  empyreumatic  smell  and  an  acrid  taste,  but  these  disappear 
on  keeping. 

Pharmacology. — Its  action  and  uses  are.  the  same  as 
those  of  rose  water.    To  most  people  it  is  not  so  x^leasant. 

Syrupus  Aurantii  Floris. — Orange-flower  water  satu- 
rated with  sugar. 

Orange-flower  water  of  commerce,  8  fl.  oz. ;  sugar,  3  lb. ;  distilled 
water,  to  make  4|  lb. 

Dose.^\  to  1  fluid  drachm. 

Fharmacologij . — It  is  a  mildly  flavomdng  syrup. 

Commercial  orange-flower  water  is  a  constituent  of  Mistura  Qlei 
Ricini  and  Syrupus  Calcii  Lactophosphatis. 

OIL  OF  ROSEMARY 

Oleum  Rosmarini.— '  The  oil  distilled  from  the  flower- 
ing tops  of  Eosmarinus  officinalis,  Linn.' 

Characters. — Colourless  or  pale  yellow,  with  the  odour  of 
rosemary,  and  a  warm,  somewhat  bitter,  camphoraceous  taste. 

Specific  gravity,  0*900  to  0-915.  It  should  dissolve  in  at  least 
twice  its  volume  of  90  per  cent,  alcohol,  indicating  absence  of  oil  of 
turpentine. 
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Chief  Constituents.— Bovneol  (about  6  per  cent.),  bornyl 
acetate  and  other  esters  (about  20  per  cent.)  ;  terpenes. 

The  terpeues  are  pinene  and  camphene.  It  also  contains  camphor 
and  cineol. 

Dose. — \  to  3  minims. 

Pharmacology. —It  has  the  action  of  a  volatile  oil.  It  is 
almost  solely  used  externally  as  an  ingredient  of  liniments 
and  hair  lotions. 

Spiritus  Rosmarini.— Contains  1  of  oil  of  rosemary 
in  10  by  volume. 

Oil  of  rosemary,  1  fl.  oz.  ;  alcohol  (90  per  cent.),  to  make  10  fl.  oz. 

Pharmacology.— It  is  a  convenient  solution  of  the  oil 
for  use  in  lotions,  liniments,  &c.  It  is  rarely  given  inter- 
nally. 

Oil  of  rosemary  is  contained  in  Linimentum  Saponis  and  Tinctura 
Lavandulae  Composita. 


OIL  OF  CAJUPUT 

Oleum  Cajuputi.-'The  oil  distilled  from  the  leaves  of 
Melaleuca  Leucadendron,  Linn.' 

Characters.-BlniBh-gxeen,  with  a  strong  characteristic 
somewhat  camphoraceous  odour,  and  a  pungent,  bitter 
camphoraceous  taste. 

Specific  gi-avity,  0-922  to  0-930.  On  the  addition  of  a  third  to  half  its 
volmne  of  phosphoric  acid  (specific  gravity,  1-750),  it  should  become 

creoT       '     "  '^""'""^        P'"''"''  °^  ^  proportion  of 

Chief  Constitue7its.— Cineol  (50  per  cent,  or  more)  •  ter- 
penes (Z-pinene).  ' 

It  also  contains  terpineol  and  its  acetate  and  various  aldehydes  (butyric 
valenc,  benzoic).  k-^^'".) 

Pharmacology.— li  has  the  typical  action  of  a  volatile 
oil.  Applied  externally  it  produces  a  rubefacient  action  like 
oil  of  turpentine,  but  is  less  powerful  than  this.  Taken  inter- 
nally in  small  doses  it  is  a  powerful  carminative. 
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Diluted  with  two  or  three  times  its  volume  of  olive  oil  it 
is  a  useful  remedy  for  pains  in  and  around  joints  (chronic 
rheumatism,  &c.),  for  muscular  pain  (lumbago,  sprains,  &c.), 
and  for  chilblains.  It  may  also  be  used  for  patchy  baldness 
(alopecia  areata)  and  the  later  stages  of  ringworm.  Inter- 
nally it  is  useful  as  a  carminative  in  flatulence  and  other 
conditions,  but  possesses  no  advantage  over  other  and 
pleasanter  volatile  oils. 

Spiritus  Cajuputi.— Contains  1  of  oil  of  cajuput  in  10 
by  volume. 

Oil  of  cajuput,  1  fi.  oz. ;  alcohol  (90  per  cent.),  to  make  10  fl.  oz. 
Dose. — 5  to  20  minims. 

Pharmacology. — Employed  as  a  carminative  in  flatu- 
lence and  colic,  and  as  a  remedy  in  hysteria. 

Linimentum  Crotonis. — 3^  in  8  by  volume.  See 
page  544. 

OIL  OF  JUNIPEE 

Oleum  Juniperi. — '  The  oil  distilled  from  the  full- 
grown  unripe  green  fruit  of  Juniperus  communis,  Linn.' 

The  oil  obtained  from  the  ripe  fruits  is  superior,  and  is  that  usually 
found  in  commerce. 

Characters.— Coloiwless  or  pale  greenish-yellow,  with  the 
characteristic  odour  of  the  fruit  and  a  bitter  aromatic  taste. 
Specific  gravity,  0-865  to  0-890. 

Constituents.  —  Terjpenes — pinene,  cadinene  (a  sesqui- 
terpene) ;  juniper  camphor  and  its  acetic  ester. 
Dose. — \  to  3  minims. 

Fharmacology.—ltB  action  is  similar  to  that  of  oil  of 
turpentine.  It  is,  however,  more  pleasant  and  less  irritating. 
It  is  a  useful  carminative  for  those  who  enjoy  its  flavour,  but 
it  is  mainly  used  for  its  action  on  the  kidneys.  In  small 
doses  it  stimulates  these  and  increases  the  amount  of  uruie 
excreted  ;  in  large  doses  it  irritates  and  may  cause  inflamma- 
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tion,  and  also  irritates  the  lower  part  of  the  urinary  tract.  It 
gives  the  urine  a  violet-like  odour. 

It  is  emjployed  as  a  diuretic,  usually  in  combination  with 
a  saline  diuretic,  in  the  dropsy  of  hepatic  and  chronic  renal 
disease.  It  may  be  used  for  flatulence  and  colic.  Gin, 
especially  'Hollands,'  owes  much  of  its  activity  to  oil  of 
juniper. 

Spiritus  Juniperi.— Contains  1  of  oil  of  juniper  in  20 
by  volume. 

Oil  of  juniper,  1  fl.  oz. ;  alcohol  (90  per  cent.),  to  make  20  fl.  oz. 
Dose.— 20  to  60  minims. 

It  is  contained  in  Mistura  Creosoti  as  a  flavouring  agent. 


OIL  OF  SANDAL  WOOD 

Oleum  Santali.— '  The  oil  distilled  from  the  wood  of 
Santalum  album.  Linn.'' 

Characters.— k  pale-yellow,  somewhat  viscid  oil,  with  a 
characteristic  aromatic  odour  and  a  warm,  slightly  acrid 
taste. 

Specific  gravity,  0-973  to  0-976.  It  should  contain  no  cedar  wood  oil 
or  other  varieties  of  sandal  wood  oil. 

Chief  Constituent.— Sa.ntB.\o\  (about  94  per  cent.),  which 
is  a  mixture  of  two  sesquiterpene  alcohols. 

An  aldehyde  (santalal)  and  esters  also  occur. 

Dose. — 5  to  30  minims. 

Pharmacology.— li  has  the  characteristic  action  of  vola- 
tile oils,  but  is  milder  than  most  of  these.  It  is  most  closely 
allied  in  action  to  the  oils  of  copaiba  and  cubebs  (page  522). 
It  is  employed  mainly  for  its  stimulant  action  on  the  urethral 
mucous  membrane  in  subacute  and  chronic  gonorrhcea,  and 
occasionally  for  a  similar  action  on  the  bronchial  mucous 
membrane  in  chronic  bronchitis.  It  is  usually  administered 
in  capsules. 
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OIL  OF  TUEPENTINE 

Crude  turpentine  is  an  oleo-resin  formed  in  a  branching  system  of 
special  secreting  ducts  occurring  in  the  wood  of  many  coniferous  trees. 
In  the  Southern  United  States,  which  supply  most  of  the  turpentine  and 
its  products  imported  into  this  country,  a  slielving  cavity  ('  box  ')  is 
made  at  the  base  of  the  tree  in  winter,  and  in  spring  the  bark  and  sub- 
jacent part  of  the  wood  above  are  removed,  and  other  triangular  incisions 
are  made.  The  crude  turpentine  flows  from  these  into  the  box,  and  is 
removed  for  distillation.  The  last  portions  of  the  exudation  are  thick,  and, 
after  partially  drying,  form  mcrustations  on  the  bark.  These  are  scraped 
off  and  exported.  They  form  the  official  Thus  Americammi,  or  common 
frankincense.  The  crude  turpentine  is  distilled  with  water.  The  oily 
portion  of  the  distillate  when  rectified  forms  the  Oleum  Terebinthinse  of 
the  Pharmacopoeia  ;  the  residue  left  in  the  still  when  freed  from  water  is 
the  official  Resina  (colophony). 

Oleum  Terebinthinse. — '  The  oil  distilled,  usually  by 
the  aid  of  steam,  from  the  oleo-resin  (turpentine)  obtained 
from  Pinus  sylvestris,  Linn.,  and  other  species  of  Pinus ; 
rectified  if  necessary.' 

Characters. — A  colourless  mobile  liquid,  with  a  strong 
characteristic  odour,  and  an  unpleasant  pungent  somewhat 
bitter  taste.  The  odour  of  different  oils  varies  slightly. 
Almost  insoluble  in  water ;  miscible  in  all  proportions  with 
absolute  alcohol,  ether,  or  chloroform. 

Specific  gravity,  0-H60  to  0-880.  It  should  begin  to  boil  at  155°C., 
and  about  four-fifths  should  distil  below  165''C.,  the  whole  distilling 
below  180°C.    It  should  dissolve  in  its  own  volume  of  glacial  acetic  acid. 

Constituents. — Terpenes,  mainly  cl-  or  Z-pinene. 

American  oil  of  turpentine  consists  chiefly  of  ^7-pinene,  but  also 
contains  Z-camphene,  fenchene,  and  small  quantities -of  dipentene.  French 
oil  of  turpentine,  also  imported  into  this  country,  consists  mainly  of 
Z-pinene. 

Oil  of  turpentine  also  contains  small  quantities  of  other  substances, 
mainly  oxidation  products,  resin  acids,  formic,  acetic,  camphoric  acids, 
and  camphoric  aldehyde.  These  are  increased  by  passing  air  through  the 
oil,  and  a  considerable  quantity  of  hydrogen  peroxide  is  also  produced. 
'  Sanitas,'  which  owes  its  activity  mainly  to  hydrogen  peroxide,  is  pro- 
duced in  this  way. 

Dose. — 2  to  10  minims  ;  as  an  anthelmintic,  3  to  4  fluid 
drachms. 
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Pharmacology. — It  has  the  fundamental  actions  of  a,  vola- 
tile oil.  When  applied  to  the  skin,  it  produces,  after  a  short 
time,  a  feeling  of  warmth  and  pricking,  and  the  part  becomes 
congested  and  tender  to  the  touch.  If  the  appHcation  is  con- 
tmued,  inflammation  and  vesication  result.  Applied  to 
wounded  surfaces  it  causes  smarting,  burning  pain,  and  stops 
bleeding.    It  is  absorbed  to  a  slight  extent  from  the  skin. 

When  taken  by  the  mouth  in  pharmacopceial  doses,  it  has 
a  sharp,  bitter,  burning  taste,  produces  reflex  salivation,  and 
acts  as  a  carminative  in  the  stomach  and  intestines.    It  is 
absorbed,  but  produces  no  distinct  effects  beyond  more  or  less 
diuresis.    Larger  doses  (1  to  2  drachms)  produce  a  marked 
feeling  of  warmth  in  the  stomach,  often  nausea,  and  may 
cause  distinct  irritation  of  the  intestines.    It  is  absorbed  in 
greater  part  and  produces  decided  renal  irritation  (lumbar 
pain,  albumen  and  even  blood  in  the  urine),  vesical  strangury, 
and  symptoms  of  cerebral  excitement  or  depression.  Still 
larger  doses  (4  drachms  or  more)  may  cause  only  gastro- 
intestinal irritation,  nearly  the  whole  of  the  turpentine  being 
discharged  in  the  diarrhoea  produced  ;  but  if  absorbed,  they 
cause  stupefaction,  unconsciousness,  and  coma,  rarely  convul- 
sions, and  inflammation  of  the  kidneys  and  other  effects. 

Turpentine  is  excreted  mainly  in  combination  with  glycu- 
ronic  acid  in  the  urine.  It  gives  to  the  urine  a  smell  some- 
what resembling  violets. 

It  is  commonly  said  to  be  a  powerful  antiseptic,  but  fresh 
(pure)  oil  of  turpentine  has  only  weak  antiseptic  properties. 
It  becomes  more  powerful  after  exposure  to  the  air 
(•■  ozonised  '). 

It  is  employed  externally  as  a  rubefacient  and  counter- 
h-ritant,  and,  to  a  less  extent,  as  a  haemostatic.  As  a  counter- 
irritant  it  is  generally  used  in  the  form  of  a  stupe  (flannel 
wrung  out  of  hot  water  and  sprinkled  with  oil  of  turpentine). 
Like  other  counter-irritants,  it  is  often  beneficial  in  visceral 
inflammations  (pleurisy,  peritonitis,  bronchitis)  and  deep- 
seated  abdominal  and  muscular  pains.  For  the  last-named 
and  for  pains  around  joints  the  official  liniments  are  to  be 
preferred. 
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It  is  given  internally  for  bleeding  from  the  stomach  and 
intestines,  and  as  an  anthelmintic  for  tapeworms.  For  the 
latter  purpose  it  must  be  given  in  large  doses,  preferably  with 
castor  oil,  but  on  account  of  its  liability  to  be  absorbed  this 
treatment  is  not  free  from  danger.  It  is  said  to  be  useful  in 
the  later  stages  of  typhoid  fever.  As  an  enema,  mixed  with 
oil,  it  is  often  beneficial  in  flatulence  and  intestinal  ulceration. 

Oil  of  turpentine  has  been  given  for  various  other 
diseases  and  conditions,  but  for  these  other  and  better 
remedies  exist. 

Linimentum  Terebinthinae.— Contains  13  fluid  ounces 
of  oil  of  turpentine  and  1  ounce  of  camphor  in  20  fluid 
ounces. 

Oil  of  turpentine,  13  fl.  oz. ;  camphor,  1  oz. ;  soft  soap,  1|  oz. ; 
distilled  water,  to  make  20  fl.  oz. 

Pharmacology.— It  is  a  powerfully  stimulating  lini- 
ment, useful  for  muscular  pains,  joint  pains,  and  allied 
conditions. 

Linimentum  Terebinthinae  Aceticum.— Consists  of 
oil  of  turpentine,  4  fluid  ounces  ;  glacial  acetic  acid, 
1  ounce ;  liniment  of  camphor,  4  fluid  ounces. 

Pharmacology.— Its  action  and  uses  are  similar  to 
those  of  the  previous  hniment.  It  is  a  cleaner  application, 
being  more  easily  rubbed  into  the  skin. 

Terebenum— terebene.  'A  mixture  of  dipentene  and 
other  hydrocarbons.'  It  contains  also  small  quantities  of 
oxidation  products. 

The  Pharmacopoeia  says  that  it  is  '  obtained  by  agitating  oil  of  turpen- 
tine with  successive  quantities  of  sulphuric  acid  until  it  no  longer 
rotates  the  plane  of  a  ray  of  polarised  Hght,  and  then  distiUmg  m  a 
current  of  steam  '  ;  but  an  optically  inactive  product  can  be  obtamed  only 
from  French  oil  of  turpentine.  That  obtained  from  American  oil  of 
turpentine  possesses  slight  optical  activity. 

Characters.— A  colourless  hmpid  liquid  with  an  odour  and 
taste  resembling  that  of  oil  of  turpentine,  but  much  more 
agreeable. 
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Specific  gravity,  0-862  to  0-866.  Not  more  than  15  per  cent,  should 
distil  below  165°C.  ;  the  whole  should  distil  below  180°C.,  and  not  more 
than  a  sHght  amount  of  a  viscid  residue  should  remain. 

Constituents. — Dipenteiie  and  terpinene  mainly. 

Small  quantities  of  cymene,  camphene,  and  other  substances  are  also 
present. 

Dose. — 5  to  15  minims. 

Pharmacology.— action  is  similar  to  that  of  oil  of 
tm-pentine,  but  it  has  a  more  agreeable  smell  and  taste.  It 
is  used  chiefly  as  an  inhalation  (added  to  hot  water  or  placed 
ni  a  respirator),  but  is  also  given  internally,  in  chronic  bron- 
chial and  pulmonary  affections. 


OIL  OF  PINE 

Oleum  Pini.— '  The  oil  distilled  from  the  fresh  leaves  of 
Pinus  Pumilio,  Haenke.' 

Characters.—Golom'less  or  slightly  yellow,  mobile,  with 
a  characteristic  pleasant  aromatic  odour  and  a  pungent  taste. 

It  is  distinguished  from  most  other  pine  oils  by  its  low  specific  gravity 
(0-865  to  0-870)  and  its  slight  optical  activity  (5  to  10  degrees  to  the  left). 
Not  more  than  10  per  cent,  should  distil  below  165°  C,  showing  the 
absence  of  oil  of  turpentine. 

Constituents.— Teri^enes;  bornyl  acetate  (about  5  per 
cent.). 

The  terpenes  are  ?-pinene,  Z-phellandi-ene,  sylvestrine,  cadinene,  and 
dipentene.    The  pleasant  odour  is  due  mainly  to  the  bornyl  acetate. 

Pharmacologij.—ltQ  action  and  uses  are  similar  to  those 
of  terebene.  It  may  be  given  in  doses  of  3  to  5  minims,  but 
it  is  employed  chiefly  as  an  inhalation. 

The  oils  of  copaiba  and  cubebs  are  described  later 
(pages  522,  523), 
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RESINS,  OLEO-RESINS,  GUM-RESINS,  BALSAMS, 
AND  DRUGS  CONTAINING  THEM  . 

The  action  of  these  substances,  with  few  exceptions,  is  some- 
what similar  to  that  of  volatile  oils.  Eesins  are  less  active 
because  they  are  neither  volatile  nor  soluble  in  water,  and  are 
only  slightly  soluble  in  alkaline  media  at  the  temperature  of 
the  body.  Therefore  when  applied  to  the  skin  they  only 
produce  a  mild  irritant  action  after  having  been  apphed  for 
some  time  ;  and  when  taken  by  the  mouth  only  a  small  quan- 
tity is  absorbed,  and  this  is  insufticient  to  produce  any  marked 
general  action;  it  only  serves  to  stimulate  the  excretory 
organs.  The  resin  contained  in  gamboge  (a  gum-resin),  and 
the  resins  of  jalap,  scammony,  and  podophyllum,  which  have, 
been  already  described,  are  the  only  powerfully  active  resms. 
In  the  presence  of  alkalies  these  are  irritant,  and  in  small 
doses  produce  marked  purgation. 

The  action  of  an  oleo-resin  is  that  of  the  volatile  oil  and 
resin  it  contains,  the  oil  being  the  more  active  factor.  The 
action  of  a  gum-resin  is  due  to  the  resin,  of  a  balsam  to  the 
resin  and  the  benzoic  or  cinnamic  acid  which  it  contains  or 
yields. 

This  class  of  drugs  is  used  almost  solely  for  a  local  action 
on  the  skin  or  alimentary  tract,  or  for  a  stimulating  action  on 
the  bronchial  mucous  membrane,  the  kidney,  or  genito-urinary 
tract. 

KESIN 

Resina.— 'The  residue  left  after  the  distillation  of  the 
oil  of  turpentine  from  the  crude  oleo-resin  (turpentine)  of 
various  species  of  Pinus.' 


EESIN  515 

Characters.— Light  amber-coloured,  translucent,  brittle 
masses,  with  a  faint  terebinthinate  odour  and  taste.  It  breaks 
with  a  shining  conchoidal  fracture,  is  readily  powdered,  easily 
fusible,  and  burns  with  a  smoky  flame.  Insoluble  in  water ; 
readily  soluble  in  alcohol,  ether,  and  oil  of  turpentine. 

Specific  gravity,  1-070  to  1-085.  It  should  yield  no  appreciable 
amount  of  ash. 

The  lightest  coloured  resin  is  obtained  from  the  turpentine  exuding 
from  trees  tapped  for  the  first  time.    Crude  turpentine  yields  80  per  cent 
or  more. 


Chief  Constititent.~The  anhydride  of  abietic  acid  (80  to 
90  per  cent.). 
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Abietic  acid  is  probably  decahydroretenecarboxyhc  acid 
Other  anhydrides  of  aUied  acids  (pimaric,  &c.)  and"  hydrocarbons 
(able  ene,  kc.)  occur  m  varying  amounts.     SmaD  quantities  of  proto 
catechmc  acid  and  an  aUied  aldehyde,  vanillin,  and  of  a  bitter  substance 
are  usually  present.  i-ciixob 

On  dry  distillation  resin  yields  the  so-called  rosin-oil  or  resinol  (mainly 
abietene)  which  has  a  very  mild  volatile-oil  action.  It  is  used  in  thev/ 
peiitics,  but  is  not  official. 

Pharmacology. —Ai^lAied  to  the  skin  in  the  form  of  an 
omtment  it  is  mildly  stimulant;  to  abraded  surfaces  it 'is 
somewhat  irritant.  In  the  form  of  a  plaster  it  has  a  similar 
but  weaker  action.  In  either  form  it  may  be  used  to  stimu- 
late healthy  growth  in  indolent  ulcers. 

Emplastrum  Resinse— adhesive  plaster. 
Eesin,  2  ;  lead  plaster,  16 ;  hard  soap,  1. 

It  is  the  basis  of  Emplastrum  Belladonnte  and  Emplastrum  Onii 
and  is  contained  in  Emplastrum  Calefaciens.  ^  ' 

Eesin  itself  is  an  ingredient  of  Emplastrum  Calefaciens  ].^„nln 
trum  Cantharidis,  Ihnplastrnm  Menthol,  Emplastrum  p  '  Emi t 
trum  i'lumbi  lodidi,  and  Emplastruni  Saponis. 
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Unguentum  Resinae.— Contains  4  of  resin  in  15  by 
weight. 

Eesin,  8 ;  yellow  beeswax,  8  ;  lard,  6  ;  olive  oil,  8. 


GUAIACUM  WOOD 

Guaiaci  Lignum.—'  The  heart-wood  of  Guaiacum  offi- 
cinale, Linn.,  or  Guaiacum  sanctum,  Linn.' 

Characters.— Imijorted  in  logs  6  to  8  inches  long  and 
5  or  6  inches  in  diameter,  but  usually  seen  as  chips,  rasp- 
ings, or  turnings.    It  is  greenish-brown  in  colour,  very  hard, 


Fig.  110. 

Guaiacum  wood,  showing  darker  and  lighter  bands  in  longitudinal  section. 

i  linear. 

sinks  in  water,  and  has  a  faint  aromatic  odour,  increased 
by  heating,  and,  when  chewed,  an  acrid  taste.  A  section  of 
the  wood  shows  alternate  bands  or  zones  of  brown  and  dark 
olive-green.  The  addition  of  a  solution  of  ferric  chloride  to 
an  alcoholic  extract  produces  a  blue  colour. 

Chief  Constituents.— "Ihe  official  resin  (about  20  per 
cent.) ;  a  saponin  and  a  bitter  pungent  substance  (small 
quantities) . 

The  resin  is  composed  chiefly  of  an  amorphous  acid,  guaiaconic  acid 
(60  to  70  per  cent.),  and  two  crystalline  acids,  guaiaretic  acid  (10  per 
cent.)  and  guaiacic  acid  (small  qiiantities),  all  of  which  are  believed  to  be 
condensation  products  of  tiglic  aldehyde  and  guaiacol.  The  blue  colour 
obtained  with  oxidising  agents  is  due  to  guaiaconic  acid. 

Guaiacum  wood  is  used  mainly  to  prepare  Guaiacum  resin. 
The  water-soluble  ingredients  are  present  u\  Liquor  Sarsce 
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Compositus  Goncentratus,  but  have  very  little  pharmaco- 
logical action. 

Liquor  Sarsae    Compositus  Goncentratus,  See 
page  379. 

Guaiaci  Resina. — 'The  resin  obtained  from  the  stem 
of  Guaiacum  officinale,  Linn.,  or  of  Guaiacum  sanctum,  Linn.' 

Characters. — ^Dark-green,  yellowish-green,  or  reddish- 
brown  brittle  masses  or  tears,  breaking  with  a  vitreous 
fracture  and  having  a  faint  balsamic  odour  (more  marked  on 
heating)  and  a  somewhat  acrid  taste.  It  is  readily  reduced 
to  powder,  which  is  greyish  in  colour  but  becomes  green  by 
keeping.  An  alcoholic  solution  gives  a  blue  colour  with 
solution  of  ferric  chloride. 

Constituents. — See  page  516. 

It  may  contain  a  considerable  amount  of  extraneous  matter  (vegetable 
debris,  &c.).  On  dry  distillation  it  yields  guaiacol,  creosol,  and  other 
substances. 

Lose. — 5  to  15  grains. 

Pharmacology. — It  has  an  unpleasant,  slightly  acrid  taste, 
but  is  generally  well  borne  by  the  stomach  in  ordinary  doses. 
Under  the  influence  of  the  alkaline  juices  of  the  intestines 
it  is  absorbed,  and  during  excretion  stimulates  the  various 
organs  of  excretion  to  a  slight  extent.  It  has  been  given  in 
a  number  of  diseases,  but  with  questionable  benefit.  It  is 
said,  however,  to  be  useful  in  certain  gouty  manifestations 
(gouty  bronchitis,  &c.),  in  chronic  rheumatism,  tonsillitis, 
amenorrhoea,  and  certain  skin  diseases.  It  has  been  used  in 
syphilis,  but  is  of  doubtful  value. 

Mistura   Guaiaci. — Contains  ^  ounce  of  guaiacum 
resin  in  20  fluid  ounces. 

Guaiacum  resin,  ^  o/. ;  sugar,  ^  oz. ;  tragacanth,  35  gr. ;  cinnamon 
water,  20  fl.  oz. 

Dose. — h  to  1  fluid  ounce. 

Tinctura  Guaiaci  Ammoniata. — Contains  1  ounce  of 
guaiacum  resin  and  3  fluid  drachms  of  strong  solution  of 
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ammonia  in  5  fluid  ounces.  It  is  flavoured  with  the  oils 
of  nutmeg  and  lemon. 

Guaiacum  resiu,  4  oz.  ;  strong  solution  of  ammonia,  1^  fl.  oz. ; 
oil  of  nutmeg,  30  minims  ;  oil  of  lemon,  20  minims ;  alcohol  (90  per 
cent.)  to  make  20  f3.  oz. 

Dose. — ^  to  1  fluid  drachm. 

Pharmacology. — It  has  the  combined  action  of  its 
individual  ingredients.  The  ammonia  acts  as  a  stimulant 
and  the  oils  tend  to  prevent  any  irritation  of  the  stomach 
or  intestines. 

Trochiscus  Guaiaci  Resinae. — Each  lozenge  contains 
3  grains  of  guaiacum  resin.    Fruit  basis. 

Pharmacology. — It  has  an  unpleasant  acrid  taste.  It 
is  chiefly  used  for  tonsillitis  and  pharyngitis,  but  is  also 
employed  to  obtain  the  general  effects  of  the  resin. 

Pilula     Hydrargyri     Subchloridi    Composita.  — 

Nearly  half  consists  of  guaiacum  resin.    (See  page  188.) 


OLEO-EESINS  AND  DEUGS  CONTAINING  THEM 

COMMON  FRANKINCENSE 

Thus  Americanum. — '  The  concrete  oleo-resin  which  is 
scraped  off  the  trunks  of  Pinus  palustris,  Mill.,  and  Pinus 
Taeda,  Linn.' 

Characters. — A  pale  yellow,  opaque,  tough  solid,  with  a 
terebinthinate  odour  and  taste,  soft  when  fresh,  but  becoming 
darker,  hard,  and  translucent  by  keeping. 

Constituents. — Eesin  ;  oil  of  turpfentine  ;  free  abietic  and 
pimaric  acids.  The  proportion  of  oil  is  variable  ;  it  diminishes 
by  keeping. 

Pharmacology. — It  is  somewhat  more  stimulant  than 
common  resin. 

Emplastrum    Picis. — Contains  approximately  1  of 
frankincense  in  4.    (See  page  519.) 
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BURGUNDY  PITCH 

Pix  Burgundica. — '  The  resinous  exudation  obtained 
from  the  stem  of  Picea  excelsa,  Link,  melted  and  strained.' 

Characters. — Yellowish-brown  or  reddish-brown  masses, 
opaque,  but  becoming  translucent  on  the  surface  by  keeping, 
brittle,  but  gradually  taking  the  form  of  the  vessel  in  which 
it  is  kept,  breaking  with  a  dull  resinous  fracture,  and  having 
a  slight  somewhat  aromatic  odour  and  taste. 

It  should  be  readily  soluble  in  glacial  acetic  acid. 

Constituents. — cl-  and  ^Pimaric  acids,  oil  of  turpentine, 
and  small  quantities  of  a  more  fragrant  volatile  oil. 

Pharmacology. — Its  action  is  similar  to  that  of  common 
frankincense.  It  is  mainly  used  in  the  form  of  the  plaster 
for  its  stimulant  action  on  the  skin. 

Emplastrum  Picis. — Consists  chiefly  of  resinous  and 
oleo-resinous  ingredients.  Approximately  half  is  Burgundy 
pitch. 

Burgiindy  pitch,  26  ;  frankincense,  13  ;  resin,  4^  ;  yellow  beeswax, 
4^  ;  olive  oil,  2  ;  distilled  water,  2.  Most  of  the  water  is  evaporated 
off  during  the  process  of  preparation.  It  serves  to  prevent  the  other 
mgredients  from  burning. 

Pharviacology. — On  account  of  its  mild  irritant  action 
it  is  used  to  relieve  pain  in  joints  and  muscles.  It  is 
sometimes  applied  to  the  chest  as  a  mild  counter-irritant. 

CANADA  TURPENTINE 

Terebinthina  Canadensis. — Canada  balsam.  '  The 
oleo-resin  obtained  from  Al)ies  balsamea.  Mill.' 

Characters. — A  pale-yellow  transparent  viscid  liquid,  often 
showing  a  slight  greenish  fluorescence,  drying  on  exposure  to 
air  to  a  transparent  varnish,  with  an  agreeable  terebinthinate 
odour,  and  a  terebinthinate,  afterwards  bitter  and  slightly 
acrid  taste.  Partially  soluble  in  alcohol ;  readily  soluble  in 
ether,  chloroform,  benzene,  xylol,  and  oil  of  turpentine. 
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It  should  form  a  solid  mass  when  mixed  with  about  one-sixth  its 
weight  of  magnesia  moistened  with  water. 

Constituents. — Eesinous  matter  (about  75  per  cent.)  ; 
volatile  oil  (about  24  per  cent.). 

The  resinous  portion  consists  of  resin  acids  (63  per  cent.,  consisting  of 
a-  and  /3-canadinoIic  acids,  canadinic  acid,  and  a  small  amotuit  of  cana- 
dolic  acid)  and  an  indifferent  resin,  canadoresene.  The  volatile  oil  consists 
chiefly  of  Z-pinene. 

The  oleo-resin  also  conta,ins  small  quantities  of  a  bitter  substance, 
extractive  matter,  and  succinic  and  other  acids. 

Pharmacology. — lis  action  is  similar  to,  but  somewhat 
more  powerful  than,  the  foregoing  oleo-resins.  It  is  rarely- 
employed  medicinally. 

Collodium  Flexile. — See  page  562. 

COPAIBA 

Copaiba. — '  The  oleo-resin  obtained  from  the  trunk  of 
Copaifera  Lansdorfii,  Desf.,  and  other  species  of  Copaifera, 
Linn.'    It  should  contain  at  least  40  per  cent,  of  volatile  oil. 

Characters. — A  pale-yellow  to  yellowish-brown  viscid 
liquid,  usually  transparent,  but  sometimes  showing  slight 
fluorescence  and  opalescence,  with  a  peculiar  characteristic 
odour,  and  an  unpleasant  acrid,  somewhat  bitter  taste. 
Almost  insoluble  in  water  ;  readily  soluble  in  absolute  alcohol, 
ether,  chloroform,  fixed  oils,  and  oil  of  turpentine. 

Tests  are  given  in  the  Pharmacopoeia  to  show  the  absence  of  fixed 
oil,  African  copaiba,  and  gurjun  balsam. 

Constituents. — Eesinous  matter  ;  volatile  oil.  The  pro- 
portions vary ;  from  40  to  60  per  cent,  of  volatile  oil  is  usually 
present,  but  there  may  be  more,  and  in  some  products  there 
is  less,  but  these  are  not  official. 

The  resinous  portion  consists  chiefly  of  copaivic,  oxycopaivic,  and 
mctacopaivic  acids.  The  volatile  oil  consists  mainly  of  a  sesquiterpene, 
probably  caryophyllene. 

Small  quantities  of  a  bitter  principle  are  present. 

Dose. — 1  to  1  fluid  drachm. 
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Fharmacology. — Its  action  is  that  of  the  volatile  oil  and 
resin  which  compose  it.  As  it  contains  a  larger  proportion  of 
volatile  oil  than  the  preceding  oleo-resins  it  is  a  more  powerful 
stimulant  and  irritant.    It  is  not,  however,  used  externally. 

It  has  an  unpleasant  acrid  and  somewhat  bitter  taste. 
When  taken  in  20-minim  doses  it  produces  a  feeling  of  warmth 
in  the  stomach,  occasionally  some  nausea,  often  eructations 
accompanied  by  the  unpleasant  taste  of  the  drug,  but  usually 
no  other  obvious  effects.  It  is  absorbed  and  is  excreted  in 
the  main  by  the  kidneys.    Part  of  the  terpene  constituent  is 

excreted  through  the  lungs,  but  the  greater  part  passes  into 

the  urine  and  appears  in  combination  with  glycuronic  acid. 

During  excretion  the  copaiba  stimulates  the  kidneys  and 

produces   diuresis.    The   bronchial   mucous   membrane  is 

stimulated  if  relaxed. 

A  full  pharmacopoeial  dose  (60  minims)  usually  causes 

nausea  and  often  vomiting,  sometimes  colic  and  diarrhcea. 

After  absorption  it  irritates  the  kidneys  and  produces  pain  in 

the  loins,  painful  micturition,  and  often  albumen  in  the  urine. 

Larger  doses  cause  marked  gastric,  intestinal,  and  renal 

irritation. 

Small  doses  repeatedly  administered  produce  loss  of 
appetite  and  other  gastric  symptoms  and  in  some  cases 
diarrhoea.  A  frequent  ill-effect  is  cutaneous  eruptions,  the 
most  common  being  a  measles-like  eruption  on  the  hands,  the 
legs,  or  other  part  of  the  body,  or  even  affecting  nearly  the 
whole  body. 

The  reactions  of  the  urine  are  sometimes  misleading. 
After  the  administration  of  copaiba  the  addition  of  nitric  acid 
produces  a  precipitate  which  has  been  mistaken  for  albumen. 
This  is  the  precipitated  resin,  and  differs  from  albumen  in 
disappearing  on  heating  and  being  soluble  in  alcohol.  The 
urine  also  usually  reduces  Fehling's  solution  owing  to  the 
glycuronic  acid  excreted  in  combination  with  the  terpene. 

Copaiba  is  principally  used  for  subacute  and  chronic 
gonorrhcfia  in  the  male.  It  is  not  advisable  to  exceed  20  or 
30  minim  doses.  The  resin  (not  official  as  such)  is  sometimes 
given  in  dropsy  due  to  cardiac  or  hepatic  disease. 
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Oleum  Copaibae. — '  The  oil  distilled  from  Copaiba.' 
Gharacters.-^Coloxivless  or  slightly  yellow,  with  the 
odour  and  the  taste  of  copaiba. 

Specific  gravity,  0-900  to  0-910.    It  should  contain  no  African 
copaiba  oil  or  gurjun  oil. 

Chief  Constituent. — A  sesquiterpene  (see  page  520). 
Dose. — 5  to  20  minims. 

Pharmacology. — It  has  the  actions  common  to  volatile 
oils,  but  is  less  powerful  than  many.  It  has  been  used 
principally  for  chronic  bronchitis. 

CUBEBS 

Cubebae  Fructus.— '  The  dried  full-grown  unripe  fruits  ■ 
of  Piper  Cubeba,  Linn,  fil.' 

Characters.— ^e?iv\j  globular,  greyish-brown  or  almost 
black  fruits,  about  |  inch  in  diameter,  markedly  reticulated 

#  O    ^  9     #  #  # 

a  b  c 

Fig.  111. 

{b)  Cnbebs  ;  whole  fruit  with  stalk,  and  section  showing  single  seed,  (a)  Pepper. 

(c)  Pimento.    Natural  size. 

and  stalked — the  stalk  being  a  prolongation  of  the  pericarp — 
and  about  ^  inch  in  length.  The  fruit  is  unicellular  and 
contains  a  single  seed,  usually  only  partially  developed, 
attached  by  the  base.  The '  odour,  especially  of  the  crushed 
seed,  is  strongly  aromatic  and  characteristic ;  the  taste  is 
aromatic  and  somewhat  bitter. 

If  the  crushed  fruit  is  added  to  sulphuric  acid  it  produces  a  crimson 
coloiu-  owing  to  the  presence  of  cubebin  and  cubebic  acid.  This,  in  con- 
junction with  the  microscopic  appearance  of  the  pericarp — a  la^-er  of 
sclerenchymatous  ceUs  near  the  outer,  and  a  similar  radially  elongated 
layer  near  the  inner,  surface — is  characteristic. 

Compare  with  black  pepper  (which  has  a  different  taste  and  odour  and 
is  not  stalked)  and  with  pimento  (wliich  is  not  obviously  reticulated, 
19  reddish-brown,  and  contams  two  seeds). 
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Chief  Constituents. — A  volatile  oil  (14  per  cent,  or  more)  ; 
resin  (4  per  cent,  or  more). 

Cnbebin  (about  2  per  cent.),  a  colourless  crystalline  substance,  and 
small  quantities  of  piperine  (page  288)  occur. 

The  volatile  oil  consists  chieflj'  of  a  sesquiterpene,  cadinene,  but  con- 
tains dipentene  and  cubeb-camphor ;  the  resin  is  composed  of  cubebic 
acid  (about  two-fifths)  and  indifferent  resin. 

Dose.— 30  to  60  grains. 

Pharmacology  .—Its  action  is  somewhat  similar  to  that  of 
copaiba,  but,  as  it  only  contains  a  fraction  (about  one-fifth)  of 
active  ingredients,  is  weaker.  It  is  more  pleasantly  aromatic 
and  more  distinctly  carminative  and  is  less  liable  to  disorder 
the  stomach  or  produce  skin  eruptions  than  copaiba.  When 
taken  in  full  pharmacopoeial  doses  it  produces  a  feeling  of 
warmth  in  the  stomach,  and  large  doses  produce  gastro- 
intestinal irritation.  The  oil  and  resin  are  absorbed  and  act 
upon  the  kidney  and  urinary  tract,  and  the  bronchial  mucous 
membrane,  like  copaiba.  They  are  excreted  in  a  similar 
manner  and  the  urine  shows  the  same  reactions  as  after 
copaiba. 

It  is  employed  in  subacute  and  chronic  inflammations  of 
the  urmary  tract,  especially  in  gonorrhoea,  and  is  generally 
administered  mixed  with  glycerin  or  syrup  as  a  bolus,  or 
wrapped  in  wafer-paper.  The  oleo-resin,  made  mto  a  lozenge, 
is  sometimes  employed  in  pharyngeal  catarrh.  Cubeb 
cigarettes  are  used  m  chronic  bronchial  catarrh,  asthma,  and 
allied  conditions. 

Oleum  Cubebae.— '  The  oil  distilled  from  Cubebs.' 
Characters. — Colourless  or  slightly  green  or  greenish 
yellow,  with  the  odour  and  taste  of  cubebs. 

Specific  gravity,  0-910  to  0-930. 
Constituents. — See  above. 

Dose. — 5  to  20  minims. 

Pharmacology.— Ita  action  is  practically  the  same  as 
that  of  oil  of  copaiba;  it  has  a  pleasanter  odour  and 
taste.  It  is  employed  chiefly  in  chronic  bronchitis  with 
j)rofuse  expectoration. 
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GUM-EESINS 

The  action  of  gum-resins  is  dependent  mainly  on  the  resin 
they  contain,  in  some  cases  also  on  the  presence  of  a  small 
amount  of  volatile  oil.  The  gum  merely  acts  the  part  of  a 
suspending  agent  when  the  substance  is  rubbed  up  with 
water. 

MYBEH 

Myrrha. — '  A  gum-resin  obtained  from  the  stem  of 
Balsamodendron  Myrrha,  Nees,  and  probably  other  species.' 

Characters.— Bastj,  reddish-yellow  or  reddish-brown, 
irregular  or  rounded  tears,  or  masses  of  tears,  varying  greatly 

in  size,  but  commonly  about  1  inch 
long  and  f  inch  thick.  Fracture  unctuous 
and  granular  ;  the  fractured  surface  has 
a  rich  brown  colour,  a  somewhat  trans- 
lucent appearance,  and  often  shows 
whitish  marks.  The  odour  is  aromatic 
and  characteristic;  the  taste  aromatic, 
ing^^rouiS  'tubero-  somewhat  bitter  and  acrid, 
sities  (tears).  Natural  ^^^^    infrequently  adulterated.  The 

odour  and  taste  and  the  violet  colour  produced 
by  moistening  it  with  nitric  acid  usually  serve  to  distinguish  it  (from 
bdellium,  &c.). 

Constituents.— Besin  (25  to  40  per  cent.)  ;  volatile  oil  (2-5 
to  8  per  cent.)  ;  gum  (50  per  cent,  or  more). 

The  gum  resembles  arabin ;  the  resin  consists  of  resin-acids  and 
indifferent  resin ;  the  volatile  oil  is  of  unknown  composition. 

Fharmacology . — It  is  mildly  stimulant  externally,  carmi- 
native when  taken  internally.  It  is  also  a  mild  expectorant 
and  diuretic,  and  is  credited  with  so-called  emmenagogue 
properties. 

Tinctura  Myrrhse.— Contains  the  resin  and  oil  of 
1  ounce  of  myrrh  in  5  fluid  ounces. 

Myrrh,  4  oz. ;  alcohol  (90  per  cent.),  to  make  20  Id.  oz. 


Fig.  112. 
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Dose.-—k-  to  1  fluid  drachm. 

Pharmacology. — It  is  applied  to  spongy  gums  and 
aphthous  ulcerations ;  as  a  mouth-wash  with  borax  it  is 
employed  in  '  sore  mouth,'  and  as  a  gargle  it  is  used  for 
faucial  catarrh.  It  is  given  internally  in  amenorrhcea, 
but  is  of  doubtful  value. 

Pilula  Aloes  et  Myrrhse. — See  page  410. 

Pilula  Galbani  Composita.  — See  page  527. 

Myrrh  is  also  contained  in  Pilula  Rhei  Composita,  Mistura  Ferri 
Composita,  Decoctum  Aloes  Compositum. 


AMMONIACUM 

Ammoniacum.— '  A  gum-resin  exuded  from  the  flower- 
ing and  fruiting  stem  of  Dorema  Ammoniacum,  D.  Don,  and 
probably  other  species.' 

Characters. — Pale  yellowish  to  brownish  tears  or  nodular 
masses,  hard  and  brittle  at  ordinary  temperatures,  but  quickly 
becoming  soft  when  warmed.  It  breaks 
with  a  conchoidal  fracture,  the  freshly 
fractured  surface  having  a  milk-white  or 
slightly  yellowish  waxy  appearance.  When 
rubbed  with  water  it  forms  a  white  emul- 
sion. The  odour  is  faint,  but  character- 
istic ;  the  taste  is  somewhat  bitter  and         Fig.  lis. 

acrid.  Ammoniacum.    A  tear, 

showing  appearance 

The  freshly  fractured  surface  or  the  emulsion      of  section.  Natural 
is  turned  yellow  by  caustic  potash  solution,  dark  size, 
red  or  orange  by  solution  of  chlorinated  soda, 

and  transiently  violet  by  solution  of  ferric  chloride.  It  does  not  give  the 
umbelliferone  test  (see  page  526). 

Constituents. — Eesin  (65  to  70  per  cent.) ;  gum  (about  20 
per  cent.) ;  volatile  oil  (1  to  2  per  cent.). 

The  resin  consists  of  galba-resinotannol  and  ammo-resinotannol.  The 
gum  is  allied  to  gum  acacia,  Ammoniacum  contains  no  luubelliferone, 
but  contains  traces  of  salicylic  acid. 
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Dose. — 5  to  15  grains. 

Pharmacology.— It  is  mildly  irritant  externally,  slightly 
expectorant  and  diuretic  when  taken  internally. 

Mistura  Ammoniaci. — Contains  |  ounce  of  ammonia- 
cum  in  8  fluid  ounces. 

Ammoniacum,  |  oz. ;  syrup  of  toln,  i  fl.  oz. ;  distilled  water  to 
make  8  fl.  oz.    The  luixtiire  is  strained  through  muslin. 

Dose. — ^  to  1  fluid  ounce. 

Pharmacology. — It  has  the  unpleasant  acrid  taste  of 
ammoniacum.  It  is  used  chiefly  in  the  treatment  of 
chronic  bronchitis  with  much  expectoration  in  old  people. 

Emplastrum  Ammoniaci  cum  Hydrargyro. — Con- 
sists approximately  of  i  of  ammoniacum  and  J  of  mercury 
(see  page  182). 

Anuuoniacuni  is  an  ingredient  of  Pilula  Ipecacuanhae  cum  Scilla 
and  Pilula  Scillae  Composita.  It  is  included  in  both  for  its 
expectorant  action. 

GALBANUM 

Galbanum. — 'A  gum-resin  obtained  from  Ferula  gal- 
baniflua,  Boiss.  and  Buhse,  and  probably  from  other  species.' 

Characters.— M&j  occur  in  small  rounded  or  irregular 
tears,  but  is  usually  seen  in  irregular  masses  consisting  of 
tears  embedded  in  a  greater  or  less  amount  of  a  brownish 
matrix,  and  contaminated  with  pieces  of  root  and  other  debris. 
The  tears  are  yellowish-brown  or  orange-brown,  and  rough 
externally,  usually  yellowish  and  opaque,  ■  but  occasionally 
bluish-green  and  translucent,  internally.  Except  in  cold 
weather,  they  can  be  indented  with  the  finger-nail ;  at  the 
body-temperature  they  are  soft  and  ductile.  The  odour  is 
peculiar  and  characteristic ;  the  taste  is  disagreeable,  some- 
what aromatic  and  bitter. 

It  gives  the  umbelliferone  test :  a  small  fragment  heated  to  redness 
in  a  dry  test-tube,  cooled,  and  extracted  with  boiling  water,  yields  a  solu- 
tion of  umbelliferone  which  when  made  alkaUne  with  solution  of  ammonia 
gives  a  blue  fluorescence.    Or  the  galbanum  may  be  boiled  for  fifteen 
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minutes  with  about  four  times  its  weight  of  hydrochloric  acid,  then 
diluted  with  an  e^ual  volume  of  water,  filtered,  and  made  allialine  with 
sohition  of  ammonia. 

Constituents. — Eesin  (about  60  per  cent.)  ;  gum  (15  to  20 
per  cent.)  ;  volatile  oil  (5  to  10  per  cent.). 

The  resin  consists  of  galba-resinotannol  combined  with  umbelliferone 
(the  anhydride  of  imibellic  acid).  Small  quantities  of  free  umbelliferone 
are  also  present.    The  volatile  oil  consists  of  pinene  and  cadinene. 

Dose. — 5  to  15  grains. 

Pharmaculogy. —Its  action  is  similar  to  that  of  other 
members  of  this  group.  It  has  been  employed  as  a  stimulant 
expectorant  in  chronic  bronchitis,  and,  made  into  a  plaster, 
has  been  appHed  to  chronic  inflammatory  swelling  of  jomts 
and  similar  conditions.    It  is  very  little  used. 

Pilula  Galbani  Composita.— Consists  of  asafetida  2, 
galbanum  2,  myrrh  2,  syrup  of  glucose  1. 

Pharmacology. —Being  almost  wholly  composed  of 
gum-resins,  its  action  is  that  of  these.  It  is  useful  in 
chronic  bronchitis  with  profuse  expectoration. 
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Asafetida.—'  A  gum-resin  obtamed  by  incision  from  the 
root  of  Ferula  foetida,  Begel;  and  probably  other  species.' 

Characters. —Boimded,  or  more  or  less  flattened  tears, 
usually  agglutinated  ;  yellowish  and  tough  at  ordinary  tempe- 
ratures when  fresh,  but  darkening  to  a  reddish-brown  and 
becoming  harder  by  keeping;  brittle  when  cold.  The  freshly 
fractm-ed  surface  is  milky-white  and  opaque,  or  yellowish  and 
translucent,  but  gradually  becomes  pinkish,  and  finally 
reddish  brown.  It  forms  a  white  emulsion  when  triturated 
with  water.  The  odour  is  strongly  alliaceous  and  disagree- 
able ;  the  taste  is  alliaceous,  and  somewhat  bitter  and  acrid. 

It  gives  the  umbelliferone  test  (see  page  526).  The  freshly  fractured  sur 
face  when  moistened  with  nitric  acid  diluted  with  an  equal  whime  of  water 
shows  a  transient  greenisii  colour.     At  least  65  per  cent,  of  asafetida 
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sliouia  be  soluble  in  90  per  cent,  alcohol,  and  it  should  not  yield  more 
than  10  per  cent,  of  ash. 

Gonstitue7its.—nesin  (60  per  cent,  or  more)  ;  gum  (25  per 
cent.) ;  volatile  oil  (about  6  per  cent.). 

The  resin  consists  chiefly  of  asa-resinotannol  combined  with  feruhc 
acid.  The  oil  yields  20  to  25  per  cent,  of  sulplmr,  and  appears  to  consist 
mainly  of  organic  sulphides. 

Free  feruhc  acid  (about  1  per  cent.)  also  occiu-s. 

Dose. — 5  to  15  grains. 

Pharmacology. — It  is  carminative  and  expectorant,  and, 
mainly  on  account  of  its  unpleasant  smell  and  taste,  is  useful 
in  hysterical  and  allied  conditions.  It  is  of  considerable 
service  in  flatulence.  For  this  condition  it  is  commonly 
given  as  an  enema.    It  is  also  useful  in  chronic  bronchitis. 

Tinctura  Asafetidae. — Contains  the  oil  and  resin  of 
1  ounce  of  asafetida  m  5  fluid  ounces. 
jjose. — I  to  1  fluid  drachm; 

Spiritus  Ammoniae  Fetidus.— Contains  1  fluid  ounce, 
of  strong  solution  of  ammonia  and  the  volatile  oil  of 
^  ounce  of  asafetida  in  10  fluid  ounces. 

There  is  2-88  grammes  of  ammonia  in  100  c.c. 

Dose.— 20  to  40  minims  for  repeated  administration, 
60  to  90  minims  for  a  single  administration. 

Pharmacology.— Its  action  and  uses  are  similar  to 
those  of  aromatic  spirit  of  ammonia.  It  is  especially 
useful  in  hysterical  conditions. 

Pilula  Aloes  et  Asafetidae.— See  page  410. 
Pilula  Galbani  Composita.— See  page  527. 


aAMBOGE 

Cambogia.  —  '  A  gum-resin  obtained  from  Garcinia 
Hanburii,  Hook./.' 
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Characters.  —  Eeddish-yellow,  longitudinally  striated, 
cylindrical  rolls,  separate  or  more  or  less  agglutinated,  giving 
when  rubbed  with  the  wetted  finger, 
a  bright  yellow  colour.  The  fracture 
is  conchoidal,  the  fractured  surface 
being  smooth  and  of  a  dull  reddish- 
yellow  colour.  It  forms  a  bright- 
yellow  powder,  and  when  triturated 
with  water  a  yellow  emulsion.  It  has 
no  odour,  but  has  a  very  acrid  taste. 

It  should  contain  no  starch ;  should 
be  completely  dissolved  by  treating  it  with 
alcohol  (to  dissolve  the  resin)  and  after- 
wards with  water  to  (dissolve  the  gnm) ; 
and  should  yield  not  more  than  3  per  cent, 
of  ash. 

Goyistituents. — Eesin,  consisting 
of  cambogic  acid  (70  to  80  per  cent.) ;  Fig.  114. 

gum  (15  to  25  per  cent.).  Gamboge.    Natm-al  size. 

Dose. — ^  to  2  grains. 

Pharmacology. —Gamboge  differs  from  other  gum-resins 
in  being  a  powerful  purgative.  It  has  an  acrid  taste.  In 
doses  of  ^  grain  it  causes  purgation  accompanied  by  griping 
pain,  and  in  full  pharmacopceial  doses  produces  severe  colic 
and  diarrhoea,  and  often  gastric  irritation.  It  is  sometimes 
given  in  obstinate  constipation  and  to  relieve  cerebral  con- 
gestion, but  is  comparatively  rarely  used.  It  is  best  combined 
with  some  other  purgative  and  a  carminative,  as  in  the  official 
pill. 

Pilula  Cambogise  Composita.— Contains  gamboge, 
Barbados  aloes,  and  compound  cinnamon  powder,  one- 
sixth  its  weight  of  each. 

Gamboge,  1 ;  Barbados  aloes,  1  ;   compound  powder  of  cniiia- 
mon,  1 ;  hard  soap,  2 ;  syrup  of  glucose,  1. 

Dose. — 4  to  8  grains. 
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BALSAMS 

The  balsams  are  resins  or  oleo-resins  containing  benzoic 
or  cinnamic  acids,  or  both,  free  or  combined.  The  presence 
of  these  acids  or  their  esters  gives  these  resinous  products  an 
agreeable  odour  and  taste,  and  increases  their  efficacy  in  some 
directions.  Their  action  may  be  regarded  as  that  of  a  resin 
and  benzoic  acid.  They  are  generally  preferred  to  other 
members  of  the  resin-group  when  a  stimulant  action  on  the 
bronchial  mucous  membrane  is  required. 


BENZOIN 

Benzoinum.  -  '  A  balsamic  resin  obtained  from  Styrax 
Benzoin,  Drijand.  ;  and  probably  from  other  species  of  Styrax, 
Linn.    Known  in  commerce  as  Siam  and  Sumatra  benzoin.' 

Characters.  —  Siam  benzoin. — Pale-yellow  to  reddish- 
brown,  flat  or  curved  tears,  up  to  2  inches  in  length,  and 


Fig.  115. 

(a)  Siam  (6)  Sumatra  Benzoin.    Natural  size. 


-J-  inch  in  thickness,  hard  and  brittle  at  ordinary  temperatures, 
breaking  with  a  conchoidal  fracture,  the  fractured  surface  being 
milky  white  and  opaque  ;  or  tears  embedded  in  more  or  less  of 
a  reddish-brown  translucent  matrix.  The  odour  is  somewhat 
vanilla-like  ;  the  taste  is  at  first  vanilla-like,  but  afterwards 
slightly  acrid. 
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Sumatra  benzoin. — The  tears  are  embedded  in  a  greyisli- 
brown  opaque  matrix  which  is  usually  much  more  abundant 
than  in  the  case  of  Siam  benzoin.  The  odour  resembles  that 
of  storax. 

Both  varieties  soften  when  warmed,  and  on  further  heating 
benzoic  acid  sublimes.  They  are  slightly  soluble  in  water 
and  in  fats ;  readily  soluble  in  alcohol,  ether,  or  solution  of 
potassium  hydroxide. 

There  is  iisually  a  small  amount  of  impurity,  in  Sumatra  benzoin 
especially,  which  is  insoluble  in  alcohol.  This  should  not,  however, 
exceed  10  per  cent. 

Constituents. — Both  varieties  consist  mainly  of  resin, 
composed  of  resin  alcohols  (benzo-resinol  and  a  resmo-tannol) 
combined  with  benzoic  acid  and,  in  the  case  of  Sumatra 
benzoin,  cinnamic  acid.    The  free  acids  also  occur. 

Siam  benzoin  consists  of  benzo-resinol  and  sia-resinotannol  combined 
with  benzoic  acid,  free  benzoic  acid,  small  quantities  of  vanillin  (0'15  per 
cent.),  and  an  oily  aromatic  liquid,  probably  a  benzoic  ester.  The  free 
and  combined  benzoic  acid  amounts  to  38  per  cent. 

Sumatra  benzoin  consists  of  benzo-resinol  and  suma-resinotannol 
combined  with  benzoic  and  cinnamic  acids,  free  benzoic  and  cinnamic 
acids,  small  quantities  of  vanillin,  benzaldehyde,  styrol,  styracin,  &c. 
The  free  and  combined  benzoic  acid  amoimts  to  18  per  cent.,  the  free  and 
combined  cinnamic  acid  to  20  per  cent. 

Pharmacology. — Its  action  is  that  of  its  constituents, 
benzoic  acid  or  benzoic  and  cinnamic  acids,  and  resin.  Ex- 
ternally it  is  somewhat  antiseptic  and  stimulant.  Taken 
internally  it  has  an  agreeable  balsamic  taste,  acts  as  a  mild 
carminative  in  the  stomach  and  intestines,  and  after  absorption 
as  an  expectorant,  diuretic,  urinary  antiseptic,  &c.  It  is 
used  solely  in  the  form  of  its  preparations. 

Tinctura  Benzoini  Composita  —  Friars'  balsam. 
Contains  benzoin  2  ounces  ;  prepared  storax  1 .]  oimces ; 
balsam  of  tolu  ^  ounce;  and  Socotrine  aloes  160  grains; 
in  20  fluid  ounces. 

Dose. — ]y  to  1  fluid  drachm. 

Pharmacology. — It  is  a  useful  antiseptic  and  styptic, 
and  as  such  is  employed  in  the  treatment  of  wounds.  It 
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causes  transient  pain.  It  is  sometimes  given  internally 
for  chronic  bronchitis,  chronic  cystitis,  &c.,  but  is  more 
commonly  used  as  an  inhalation  (2  to  4  drachms  to 
1  pint  of  hot  water)  for  chronic  inflammatory  and  foetid 
conditions  of  the  larynx,  bronchi,  and  lungs. 

Adeps  Benzoatus. — See  page  549. 

Unguentum  Cetacei. — See  page  652. 
Benzoic  acid  is  made  largely  from  benzoin. 


BALSAM  OF  PERU 

Balsamum  Peruvianum. — '  A  balsam  exuded  from  the 
trunk  of  Myroxylon  Pereira^,  Klotzsch,  after  the  bark  has 
been  beaten  and  scorched.' 

Characters.  —  A  brownish-black,  viscid  liquid,  dark 
reddish-brown  and  transparent  in  thin  layers,  with  an 
agreeable  balsamic  odour  and  a  slight  balsamic  taste,  but 
producing  an  acrid  burning  sensation  in  the  throat  when 
swallowed.  Almost  insoluble  in  water  and  fixed  oils  ;  readily 
soluble  in  chloroform ;  miscible  with  an  equal  volume  of  90 
per  cent,  alcohol,  but  producing  a  turbid  mixture  with  more 
than  3  volumes  of  90  per  cent,  alcohol. 

Specific  gravity,  1-137  to  1-150.  Tests  are  given  in  the  Pharmacopoeia 
to  show  the  absence  of  copaiba,  resins,  castor  oil  and  other  fatty  oils, 
ethyhc  alcohol,  and  giu-jun  balsam,  and  the  presence  of  a  due  proportion 
of  cinnamein. 

Constituents.  — Cinna.mGm,  an  oily  "fluid  portion  con- 
sisting mainly  of  benzyl  benzoate  (about  60  per  cent.)  ;  resin 
(about  30  per  cent.). 

Free  cinnamic  acid  and  traces  of  vanillin  occm-. 

Cinnamein  contains,  besides  benzj'l  benzoate,  benzyl  cinnamate  and 
small  quantities  of  styracin  cinnamate,  benzyl  alcohol,  and  cinnamyl 
alcohol.  The  resin  consists  of  peru-resinotamiol  combined  with  cinnamic 
and,  to  a  less  extent,  benzoic  acids. 

Dose. — 5  to  15  minims. 
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Pharmacology. — It  is  mildly  antiseptic.  Applied  to  the 
skin  it  produces  a  stimulant  and  even  irritant  effect.  Taken 
by  the  mouth  it  produces  a  somewhat  acrid  sensation  on 
swallowing,  has  a  mild  carminative  action  in  the  stomach  and 
intestines,  and  acts  as  an  expectorant  and  a  diuretic  after 
absorption.    Eesinous  matter  can  be  detected  in  the  urine. 

It  is  rarely  given  internally.  Externally  it  is  used  as  an 
ointment  for  scabies  and  other  parasitic  skin  diseases,  for 
sore  nipples,  and  for  bed-sores  and  indolent  ulcers. 


BALSAM  OF  TOLU 

Balsamum  Tolutanum.  —  '  A  balsam  obtained  by 
making  incisions  in  the  trunk  of  Myroxylou  Toluifera,  H.  B. 
and  K.' 

Characters.  —  Usually  seen  in  yellowish-brown,  hard, 
brittle,  somewhat  translucent  pieces,  with  a  fragrant  and 
characteristic  odour,  and  an  agreeable  slightly  aromatic  taste. 
It  is  soft  and  tenacious  when  first  imported,  but  becomes  hard 
and  brittle  by  keeping.  Thin  laminte  are  transparent  and 
show  under  the  microscope  numerous  crystals.  It  is  very 
slightly  soluble  in  water  ;  readily  soluble  in  alcohol  or  chloro- 
form.   The  alcoholic  solution  has  an  acid  reaction. 

A  test  is  given  in  the  Pharmacopoeia  to  show  the  presence  of  a  suffi- 
cient proportion  of  benzoates  and  cinnamates. 

Constituents.— Besin  (about  80  per  cent.)  ;  cinnamein 
(mainly  benzyl  benzoate— about  7  per  cent.)  ;  cinnamic  acid 
(12  to  15  per  cent.). 

The  resin  consists  of  tohi-resinotannol  combined  with  cinnamic  and  to 
a  much  less  extent  benzoic  acids.  Cinnamein  contains,  in  addition  to 
benzyl  benzoate,  benzyl  cinnamate  and  small  quantities  of  other  sub- 
stances (see  p.  .532). 

Dose. — 5  to  15  grains. 

Pharmacology .—li  is  stimulant  and  antiseptic,  but  is  not 
employed  externally.  It  has  a  pleasant  aromatic  taste  and 
acts  as  a  mild  carminative  in  the  stomach  and  intestines. 
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After  absorption  it  stimulates  the  bronchial  mucous  membrane 
if  relaxed,  and  acts  as  a  mild  diuretic.  It  also  renders  the 
urine  somewhat  antiseptic.  It  is  used  in  the  treatment  of 
chronic  bronchial  affections  and  as  a  flavouring  agent. 

Syrupus  Tolutanus. — Syrup  saturated  with  balsam 
of  tolu. 

It  is  contained  in  Mistnra  Ammoniaci. 
Dose. — }>;  to  1  fluid  drachm. 

Pharmacology.  —  It  is  a  mild    flavouring  syrup,- 
especially  useful  for  cough  medicines. 

Tinctura  Tolutana. — Contains  1  ounce  of  balsam  of 
tolu  in  10  fluid  ounces. 

It  is  used  to  make  the  tolu  basis  of  lozenges. 

Dose. — -1  to  1  fluid  drachm. 

Tinctura  Benzoini  Composita.   See  page  581. 


PEEPARED  STOEAX 

Styrax  Praeparatus. — '  A  balsam  obtained  from  the 
trunk  of  Liquidambar  orientalis.  Miller,  and  purified  by 
solution  in  ethylic  alcohol,  filtration,  and  evaporation  of  the 
solvent.' 

Characters. — A  brownish-yellow,  somewhat  translucent 
semi-liquid  substance,  with  a  characteristic  agreeable  odour 
and  a  balsamic  taste. 

AVhen  boiled  with  a  sohition  of  potassium  bichromate  and  sulphuric 
acid  it  gives  off  an  odour  resembling  that  of  essential  oil  of  bitter  almonds. 
It  should  contain  no  water. 

Constituents.  —  Resinous  matter ;  cinnamic  acid ;  a 
volatile  oil  (about  1  per  cent.). 

The  resin  consists  of  a-  and  /3-storesinols  free  and  combined  with 
cinnamic  acid ;  the  oily  liquid  portion  consists  of  phenyl-propyl  cimia- 
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mate,  benzyl  and  ethyl  cinnamates,  cinnamyl  cinnamatc,  phenyl-ethylene, 
vanillin,  &c. 

Aboiit  20  per  cent,  of  cinnamic  acid  can  be  obtained  from  storax. 

Pharmacology. — Its  action  is  similar  to  that  of  the  two 
preceding  balsams.  It  may  be  emploj^ed  externally  as  an 
ointment  for  parasitic  skin  diseases  or  given  internally  for 
chronic  bronchitis  &c.,  but  it  is  rarely  used  except  as  a 
constituent  of — 


Tinctura  Benzoini  Composita.    See  page  531. 
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TARRY  PRODUCTS 

These  are  obtained  from  the  destructive  distillation  of  wood 
or  coal  without  free  access  of  air. 

When  wood  undergoes  this  process  three  varieties  of  pro- 
ducts distil  over — (i.)  gases  (carbon  monoxide,  methane,  &c.) ; 
(ii.)  crude  pyroligneous  acid  (chiefly  acetic  acid)  ;  (iii.)  tarry 
products.    Carbon  and  ash  are  left  in  the  retort. 

The  composition  of  the  tarry  product  varies  with  the  kind 
of  wood  from  which  it  is  derived,  but  in  all  cases  it  consists 
chiefly  of  aromatic  hydrocarbons  (benzene,  &:c.)  and  phenols 
(phenol,  cresol,  guaiacol,  &c.). 

Coniferous  trees  yield  much  more  tar  than  other  trees, 
and  one  rich  in  guaiacol  and  similar  substances. 

Pharmacological  Action  of  Tarry  Products. — This  is  due 
in  the  main  to  the  phenols  they  contain.  Their  action  is 
therefore  similar  to  that  of  carboHc  acid  and  creosote,  but  is 
weaker,  and  is  modified  by  the  presence  of  other  substances. 
They  are  antiseptic.  When  applied  to  the  skin  they  stimulate 
or  irritate  according  to  the  strength  of  the  application.  They 
also  depress  sensibility  and  allay  irritation  if  present.  The 
continued  use  of  even  weak  tarry  preparations  often  causes  a 
papular  or,  more  rarely,  a  pustular  eruption  ('  tar  acne  ') . 

Taken  internally,  they  produce  somewhat  similar  effects 
to  creosote.  The  symptoms  of  poisoning  seen  after  large  doses 
are  similar  to  those  produced  by  carbolic  acid. 

The  tarry  preparations  are  used  externally  to  relieve 
itching  and  as  applications  for  chronic  scaly  skin  diseases, 
especially  chronic  eczematous  conditions  and  psoriasis.  They 
may  be  used  as  lotions,  liniments,  ointments,  plasters,  or 
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soaps,  or  in  rare  instances  applied  pure.  It  is  generally 
advisable  to  start  with  weak  preparations  (1  to  2  per  cent, 
lotions,  or  2  to  3  per  cent,  ointments),  and  gradually  increase 
the  strength. 

Wood-tar,  as  pills  or  tar-water,  has  been  given  internally 
for  chronic  bronchitis  and  a  few  other  conditions,  but, 
although  efficacious,  it  does  not  appear  to  possess  any  advan- 
tages over  purer  products. 


TAE 

Pix  Liquida.— '  A  bituminous  liquid,  obtained  from  the 
wood  of  Pinus  sylvestris.  Linn.,  and  other  species  of  Pinus, 
by  destructive  distillation.  Known  in  commerce  as  Stockholm 
tar.' 

Characters.~K  dark-brown  or  almost  black  semi-liquid 
substance  with  a  characteristic  empyreumatic  odour  and  taste. 
Slightly  soluble  in  water;  readily  soluble  in  alcohol.  Its 
solution  in  water  has  a  pale-brown  colour  and  an  acid 
reaction. 

Specific  gravity,  1-02  to  1-15.  Its  aqueous  solution  gives  a  red  colour 
with  solution  of  ferric  chloride.  It  should  not  require  more  than  ten 
volumes  of  90  per  cent,  alcohol  for  its  complete  solution. 

Constituents.— KvomB,iic  hydrocarbons  (benzene,  toluene, 
xylene,  naphthalene,  terpenes,  &c.),  phenols  (phenol,  cresol^ 
guaiacol,  creosol  and  allied  substances,  pyrocatechin),  pyrolig- 
neous  (crude  acetic)  acid,  in  small  quantity ;  pitchy  residue. 

Unguentum  Picis  Liquidae.— Consists  of  tar,  5  ; 
yellow  beeswax,  2. 

Pharmacology.— It  is  too  powerful  for  common  use, 
and  is  too  stiff  for  convenience.  It  may  be  applied, 
somewhat  softened  with  almond  oil,  to  very  chronic 
eczematous  patches,  psoriasis,  or  chronic  ringworm,  but 
for  most  purposes  it  requires  diluting  with  an  ointment 
basis. 
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PREPAEED  COAL  TAR 

Pix  Carbonis  Prseparata.— '  Prepared  by  placing  com- 
mercial coal  tar  in  a  shallow  vessel,  and  maintaining  it  at  a 
temperature  of  49°C.  for  one  hour,  stirring  frequently.'  This 
treatment  is  adopted  to  remove  most  of  the  ammonia  present. 

Characters. — A  viscid  blacldsh-brown  liquid  with  a  charac- 
teristic odour.  Water  agitated  with  it  acquires  an  alkaline 
reaction  (compare  Pix  Liquida  and  Oleum  Cadinum). 

Constituents.— Nery  numerous  ;  mainly  aromatic  hydro- 
carbons and  phenols. 

When  subjected  to  distillation  the  following  products  are  obtained : 
(1)  Might  oil'  (3  to  5  per  cent.,  mainly  benzene  and  its  near  homo- 
logues) ;  (2)  '  middle  oil '  (10  to  20  per  cent.,  mainly  phenols  and  naph- 
thalene) ;  (3) '  heavy  or  green  oil '  (10  to  20  per  cent.,  mainly  anthracene) ; 
(4)  pitchy  residue  (about  60  per  cent.). 

Liquor  Picis  Carbonis.— A  solution  of  the  alcohol- 
soluble  ingredients  of  prepared  coal  tar  in  a  strong  tincture 
of  quillaia  bark. 

It  is  prepared  by  digesting  at  40°C.  for  two  days,  prepared 
coal  tar  4  oz.  in  20  tl.  oz.  of  a  1-in-lO  tincture  of  quillaia  bark,  and 
decanting  or  filtering. 

Pharmacology.— The  quillaia  keeps  the  coal-tar  oils 
in  suspension  when'  the  preparation  is  added  to  water. 
Its  action  and  uses  are  those  of  tar  preparations  generally. 


OIL  OF  CADE 

Oleum  Cadinum— juniper  tar  oil.  '  An  empyreumatic 
oily  liquid  obtained  by  the  destructive  distillation  of  the 
woody  portions  of  Juniperus  Oxycedrus,  Linn.,  and  some 
other  species.' 

Characters. — A  dark  reddish-brown  or  nearly  black,  some- 
what viscid,  oily  liquid,  with  a  characteristic  agreeable  empy- 
reumatic odour  and  an  empyreumatic,  somewhat  bitter  and 
acrid,  taste.    Hlightly  soluble  in  water ;  partially  soluble  in 
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alcohol ;  readily  soluble  in  ether  or  chloroform.  Its  aqueous 
solution,  if  filtered,  is  almost  colourless,  and  has  an  acid 
reaction. 

Specific  gravity  about  0-990. 

Gonstituents.—Similsiv  to  those  of  wood  tar.  It  contains 
considerable  quantities  of  a  sesquiterpene,  cadinene. 

Pharmacology. — It  is  a  somewhat  pleasanter  preparation 
than  wood  tar ;  its  action  and  uses  are  the  same. 


540 


MATEEIA  MEDICA 


FIXED  OILS,  FATS,  AND  ALLIED  SUBSTANCES 

The  chemical  composition  of  these  has  ah'eady  been  described 
(page  9).  For  the  most  part  they  are  bland  substances 
with  no  pharmacological  action  beyond  a  protective  and 
emollient  one,  although  when  taken  internally  (with  the  ex- 
ception of  the  waxes)  they  are  absorbed  and  act  the  part  of 
foods.  They  are  employed  mainly  as  solvents,  diluents,  and 
emollients,  being  especially  largely  used  as  ointment  bases. 

Three  exceptions  require  notice:  cod-liver  oil  is  mainly 
employed  as  a  food,  castor  oil  and  croton  oil  are  purgatives, 
the  latter  being  powerfully  active.  These  exceptions  will  be 
considered  first. 

The  position  of  croton  oil  in  this  group  cannot  be  regarded  as  settled — 
the  so-called  croton-oleic  acid  being  a  mixture  of  substances— but  it  is 
most  conveniently  described  here. 

CASTOR  OIL  AND  CROTON  OIL 

Both  oils  are  derived  from  seeds  which,  although  not 
official,  merit  notice  on  account  of  their  toxicological  im- 
portance. 

Characters. — Both  seeds  are  ovoid  in  shape,  but  more  or 
less  flattened  on  one  (ventral)  surface.  The  seed  coat  is  thin 
and  brittle,  and  encloses  an  oily  endosperm,  which  further 
encloses  two  papery  cotyledons  (easily  seen  by  carefully 
dividing  longitudinally)  and  an  embryo. 

Castor  seeds  have  a  glossy  and  usually  a  marbled  appear- 
ance (reddish-brown  or  black  patches  and  stripes  on  a  grey 
background)  ;  at  one  end  they  show  a  prominence  (the 
caruncle) . 


CASTOE  OIL  541 

Croton  seeds  are  of  a  dull,  aniform,  cinnamon-brown 
colour,  but  may  be  slightly  marked  by  friction,  and  usually 


a  b 
Fig.  116. 


(rt)  Castor  seeds,  showing  marbled  appearance  and  caruncle  ; 
the  right-hand  seed  has  been  divided  longitudinally  to 
show  one  of  the  papery  cotyledons.  (6)  Croton  seeds. 
Natural  size. 

show  no  caruncle  (this  having  been  broken  off).  The  dorsal 
and  ventral  surfaces  are  separated  by  distinct  lateral  ridges. 

Chief  Constituents. —Ot  castor  see'ds  :  the  official  fixed  oil 
(about  50  per  cent.)  ;  a  toxalbumin,  ricin,  occurring  only  in  the 
seed  coats. 

Of  croton  seeds  :  the  official  fixed  oil  (about  50  per  cent.)  ; 
a  toxalbumin,  crotm,  in  the  seed  coats. 

From  the  seed-coats  of  castor  seeds  a  substance,  ricinine,  which  has 
been  regarded  as  an  alkaloid,  but  wMch  appears  to  be  the  dimethyl  ester 
of  a  complex  acid,  ricinic  acid,  has  been  obtained. 

Both  ricin  and  crotin  are  powerfully  poisonous  substances, 
ricin  being  the  more  powerful  of  the  two  -^i^m  of  the  body 
weight  is  toxic.  Castor  seeds  are  consequently  poisonous  ; 
one  seed  has  produced  serious  symptoms,  and  two  seeds  have 
proved  fatal. 

Croton  seeds  are  less  poisonous,  although  croton  oil  is 
much  more  powerful  than  castor  oil,  because  the  toxalbumin 
crotin  contained  in  them  is  less  active  than  ricin. 

In  the  official  oils  neither  ricin  nor  crotin  is  present. 

CASTOE  OIL 

Oleum  Ricini.— 'The  oil  expressed  from  the  seeds  of 
Kicinus  communis.  Linn.'' 

Characters— k  colourless,  or  almost  colourless,  viscid  oil, 
with  a  very  faint  odour,  and  a  taste  which  is  at  first  bland. 
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but  afterwards  somewhat  acrid  and  nauseous.  It  thickens  on 
exposure  to  the  air.  Miscible,  in  all  proportions,  with  abso- 
lute alcohol,  ether,  chloroform,  and  oil  of  turpentine. 

Specific  gravity,  0'950  to  0'970.    It  sliould  not  contain  cotton-seed  oil 
or  other  fixed  oil. 

Constituents. — Eicin-olein,  a  mixture  of  glyceryl  ricin- 
oleate  and  glyceryl  ricin-isoleate. 

Stearin  is  present  in  very  small  quantity.  Kicin-oleic  acid  is,'  like  oleic 
acid,  an  unsaturated  acid,  and  appears  to  be  a  hydroxyl  derivative  of  oleic 
acid. 

CH3(CH,),-CH0H-CH,/CH :  CH(CH,,)/COOH 

Ifioiii-oleic  Acid 

Dose. — 1  to  8  fluid  drachms. 

Pharmacology. — Externally  applied,  castor  oil  is,  like 
most  other  fixed  oils,  protective  and  emollient.  Taken  by 
the  mouth,  it  produces,  after  moderate  doses,  purgation, 
usually  unaccompanied  by  griping,  in  5  or  6  hours. 

Its  action  is  dependent  on  the  fact  that  while  ricin-olein 
(glyceryl  ricin-oleate)  is  bland  and  unirritating,  ricin-oleic 
acid  and  its  alkali  salts  are  fairly  powerfully  irritating. , 
Thus,  although  good  specimens  of  castor  oil  are  almost  taste- 
less at  first,  they  become  acrid  and  unpleasant  very  quickly 
in  the  mouth,  owing  to  slight  decomposition  by  the  saliva. 
On  the  stomach  castor  oil  has  practically  no  action,  but,  when 
it  reaches  the  intestine,  it  is  gradually  saponified  by  the 
intestinal  juices,  and  the  alkali  ricin-oleate  produced  stimu- 
lates the  intestinal  walls  and  purgation  results. 

Unpleasant  effects  are  rarely  produced  by  castor  oil.  Its 
unpleasant  taste,  which  is  nauseating  to  some  people,  is  its 
greatest  drawback. 

It  is  the  safest  and  most  efficient  laxative  we  possess,  and 
is  used  largely  as  such,  especially  for  children.  Adults  will 
rarely  take  it.  It  may  be  used  whenever  it  is  desirable  to 
empty  the  intestinal  tract.  It  is  commonly  used  to  remove 
undigested  matter  which  may  be  causing  diarrhoea,  for  which 
purpose  it  is  often  combined  with  a  small  quantity  of  tincture 
of  opium.  Its  tendency  to  produce  slight  after-constipation 
is  of  benefit  in  this  condition.    Castor  oil  is  not  employed  for 
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habitual  constipation,  nor  is  it  of  use  when  large  watery 
evacuations  are  required. 

It  is  applied  as  a  protective  to  the  eye  after  the  extraction 
of  foreign  bodies,  mainly  on  account  of  its  viscosity.  It  is 
also  given  occasionally  as  an  enema  to  soften  frecal  masses 
m  the  rectum,  but  it  possesses  no  distinct  advantages  over 
other  oils. 

Mistura  Olei  Ricini. — An  emulsion  containing  3  fluid 
ounces  of  castor  oil  in  8  fluid  ounces. 

Castor  oil,  3  fl.  oz. ;  mucilage  of  gum  acacia,  1^  fl.  oz.  ;  orange- 
flower  water  of  commerce,  1  fl.  oz.  ;  cinnamon  water,  2^  fl.  oz. 

Dose,  as  a  draught. —  1  to  2  fluid  ounces. 
Pharmacology.— It  is  a  moderately  pleasant  method 
of  taking  castor  oil,  but  might  be  improved. 

Castor  oil  is  a  constituent  of  Collodium  Flexile,  Linimentum 
Sinapis,  and  Pilula  Hydrargyri  Subcliloridi  Composita. 


CEOTON  OIL 

Oleum  Crotonis,— '  The  oil  expressed  from  the  seeds  of 
Croton  Tiglium,  Linn' 

Characters. — A  brownish-yellow  to  dark  reddish-brown 
viscid  oil,  with  an  unpleasant  odour  and  an  acrid  burning 
taste.  Insoluble  in  water.  Miscible  with  1^  volumes  or  less 
of  absolute  alcohol,  the  addition  of  more  up  to  17  volumes 
yielding  a  turbid  mixture ;  miscible,  in  all  proportions,  with 
ether,  chloroform,  olive  oil,  or  oil  of  turpentine. 

Specific  gravity,  0-940  to  0-960.    A  test  is  given  in  the  Pharmacopoeia 
to  prove  the  absence  of  other  non-drying  oils. 

Active  Princi'ple.—^oi  definitely  known.    It  has  been 
ascribed  most  recently  to  a  resinous  substance,  croton-resin, 
which  is  probably  a  lactone  or  anhydride  of  complicated 
^structure.    The  oil  is  usually  said  to  consist  of  glyceryl 
croton-oleate  and  croton-oleic  acid. 
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Croton-resin,  CigHiyOp  is  a  hard,  pale-yellow,  brittle  resin,  fluid  at 
90°C.,  nearly  insoluble  in  water,  but  soluble  in  alcohol,  ether,  and 
chloroform. 

Dose. — .V  to  1  minim. 

Pharmacology.— A])]ilied  to  the  skin  it  acts  as  a  powerful 
irritant,  producing  redness  in  10  to  30  minutes,  vesicles  in 
12  to  24  hours,  and,  later,  pustules,  which  may  become  blood- 
stained. Taken  by  the  mouth  in  1 -minim  doses,  it  has  an 
acrid  burning  taste,  produces,  after  swallowing,  an  acrid 
sensation  in  the  throat  which  may  last  for  hours,  a  feeling 
of  warmth  in  the  stomach,  and  even  of  sickness,  and,  later, 
abdominal  pam  and  diarrhoea.  A  motion  is  passed  usually 
about  2  hours  after  taking  the  drug,  and  is  generally  followed 
by  several  copious  evacuations  during  the  succeeding  12  to 
24  hours.  Doses  of  5  or  6  minims  may  produce  severe 
gastro-enteritis. 

The  mode  of  action  of  croton  oil  is  usually  said  to  be  the  same  as  that 
of  castor  oil.  Thus  glyceryl  croton-oleate  is  inactive,  but  when  saponified 
and  converted  into  an  alliali  croton-oleate,  it  becomes  powerfully  irritant. 
The  crude  oil  is  irritant  because  it  contains  free  croton-oleic  acid.  This 
theory  explains  the  behef  that  croton  oil  becomes  more  irritant  by  keeping, . 
but  does  not  well  explain  the  fact  that  different  samples  of  croton  oil 
vary  in  activity. 

Croton  oil  is  but  little  used.  It  was  employed  formerly 
as  a  counter-irritant  in  pleurisy,  bronchitis,  phthisis,  menin- 
gitis, and  other  conditions.  It  is  given  occasionally  as  a 
purgative  to  maniacal  or  unconscious  patients  {e.g.  cerebral 
liEemorrhage)  when  a  purgative  action  is  required,  on  account 
of  its  rapid  effect  and  ease  of  administration.  It  has  also 
been  used  as  a  purgative  in  lead  colic,  but  is  not  a  desirable 
remedy. 

Linimentum  Crotonis. — Consists  of  croton  oil  1,  oil 
of  cajuput  3.^,  alcohol  (90  per  cent.)  3^,  by  volume. 

Pharmacology. — It  produces  decided  irritation,  and 
may  induce  severe  inflammation.  It  is  used  occasionally 
as  a  counter-irritant  in  sciatica,  painful  joints,  and  pul- 
monary affections. 
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COD-LIVER  OIL 

Oleum  MorrhuaB.— '  The  oil  extracted  from  the  fresh 
liver  of  the  cod,  Gadus  Morrhua,  Linn.,  by  the  application  of 
a  temperature  not  exceeding  82°C.,  and  from  which  solid  fat 
has  been  separated  by  filtration  at  about  —  5°C.' 

Characters. — A  pale-yellow  mobile  oil,  with  a  character- 
istic slightly  fishy  odour  and  taste.  Slightly  soluble  in 
alcohol  (about  1  in  40)  ;  miscible  in  all  proportions  with  ether 
and  chloroform. 

Specific  gravity,  0-920  to  0-930.  A  drop  of  sulphuric  acid  added  to  a 
few  drops  of  the  oil  produces  a  violet  coloration  (owing  to  the  presence 
of  cholesterua),  which  on  stirring  changes  through  purple  to  a  dirty 
red.    The  oil  kept  at  0°C.  for  two  hours  should  deposit  no  solid  fat. 

Cod-hver  oil  darkens  in  colour  by  keeping,  and  becomes  rancid. 

Constituents.— Tv^o  glycerides,  jecolin  and  therapin. 

Jecolin  is  a  glyceride  of  jecoleic  acid  (CiyHa^Oj,  and  therapin  a 
glyceride  of  therapic  acid  (C^^H^^O,),  two  acids  concerning  which  little  is 
known. 

Cod-liver  oil  also  contains  small  quantities  of  cholesterin,  bile  acids, 
two  alkaloids  (aselUne  and  morrhuine),  and  glycerides  of  some  lower  fatty 
acids. 

Dose. — 1  to  4  fluid  drachms. 

Pharmacology.— The  action  of  cod-liver  oil  is  that  of  an 
easily  assimilable  fat,  and  it  is  used  mainly  in  rickets,  tuber- 
culosis (especially  of  the  Imigs),  osteo-arthritis,  chronic 
bronchitis,  and  defective  nutrition  generally.  It  should  be 
given  about  half  an  hour  after  meals  in  doses  of  one  to  two 
teaspoonfuls.  Larger  doses  are  apt  to  produce  nausea  in 
many  people,  and  also  diarrhoea.  It  is  commonly  given  as  an 
emulsion,  the  combination  with  malt  extract  being  one  of  the 
best  forms. 

ALMON-D  OIL 

Oleum  Amygdalae.—'  The  oil  expressed  from  the  bitter 
or  sweet  almond.' 

Characters.— A  pale-yellow  oil,  almost  odourless,  with 
a  slight  nutty  oily  taste.  Soluble  in  35  parts  of  alcohol  ; 
miscible  in  all  proportions  with  ether  and  chloroform. 

35 
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Specific  gravity,  0-915  to  0-920.  It  should  not  congeal  until  cooled 
to  nearly  -20°C.,  and  should  contain  no  peach-kernel  or  other  fixed  oil. 

Gonstitiients.—Olein  (76  per  cent.)  ;  palmitin  and  stearin 
(24  per  cent.). 

Pharmacology. ^It  has  the  action  of  a  bh^nd  oil.  It  is 
less  liable  than  olive  oil  to  become  rancid,  and,  being  lighter  in 
colour,  forms  whiter  ointments. 

It  is  the  solvent  in  Oleum  Phosphoratum,  and  is  an  ingredient  of 
Linimentum  Ammonite,  Unguentum  Aquas  Eosae,  and  Unguentum 
Cetacei. 

OLIVE  OIL 

Oleum  Olivae. — 'The  oil  expressed  from  the  ripe  fruit 
of  Olea  europaea,  Linn.' 

Characters. — A  pale-yellow  or  greenish-yellow  mobile  oil, 
with  a  faint  odour  and  bland  oily  taste.  Slightly  soluble  in 
alcohol ;  miscible  in  all  proportions  with  ether  and  chloro- 
form. It  begins  to  congeal  at  lO'C,  and  at  0°C.  forms 
a  nearly  solid  granular  mass. 

Specific  gravity,  0-914  to  0-919.  It  should  contain  no  cotton-seed  oil. 
It  is  sometimes  adulterated  with  other  inferior  oils. 

Constituents.— Olein  (about  70  per  cent.) ;  palmitin  and 
arachidin. 

Small  quantities  of  linolcin,  cholesterin,  free  fatty  acid,  and  chloro- 
phyll. 

Pharmacology. — It  has  the  action  of  a  bland  oil.  It  is 
more  liable  than  almond  oil  to  turn  rancid. 

It  is  an  ingredient  of  Linimentum  Ammonite, .  Linimentum  Calcis, 
Linimentum  Camj)hor8e,  Unguentum  Capsici,  Unguentum  Hydrargyri 
Compositum,  Unguentum  Hydrargyri  Nitratis,  Unguentum  Eesintie,  and 
Emplastrum  Picis  ;  and  is  used  in  preparing  the  two  mercury  plasters, 
lead  plaster,  and  hard  and  soft  soaps. 

LINSEED 

Linseed  owes  its  usefulness  largely  to  the  fixed  oil  Nvliich 
it  contains,  and  it  may  therefore  be  described  here. 
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Linum. — '  The  dried  ripe  seeds  of  Linum  usitatissimum, 
Li7in.' 

Characters. — Dark-brown,  glossy,  flattish  seeds,  ovate  in 
outline,  rounded  at  one  end,  obliquely  pointed  at  the  other, 
and  showing  a  slight  depression  on  one  side  near  the  pointed 
extremity.  They  vary  in  length  from  ^  to  ^  inch.  Examined 
under  a  lens  they  are  seen  to  be  minutely  pitted.  They  have 
a  characteristic  oily  mucilaginous  taste,  but  no  distinctive 
odour. 

A  section  examined  under  a  lens  shows  them  to  consist  of  the  seed- 
coat  encirchng  a  narrow  oily  endosperm  which  encloses  two  oily  cotyle- 
dons. 

Chief  Constituents. — The  official  fixed  oil  (30  to  40  per 
cent.) ;  mucilage,  in  the  seed-coat. 

The  seeds  also  contam  proteid  (25  per  cent.)  and  unimportant  sub- 
stances, and  small  quantities  of  a  cyanogenetic  glucoside,  linamarin,  of  no 
pharmacological  importance. 

Pharmacology.— An  infusion  is  used  as  a  domestic  remedy 
for  pharyngeal  and  bronchial  catarrh.  It  is  mainly  demulcent 
and  owes  most  of  its  action  to  the  dissolved  mucilaginous 
constituents  of  the  seed-coats. 

Linum  Contusum— crushed  linseed.  'Linseed  reduced 
to  coarse  powder.'    It  should  contain  all  the  oil. 

Characters.— A  coarse  yellowish  powder  speckled  with 
brown,  oily  to  the  touch,  with  a  slight  characteristic  odour 
and  a  bland  oily  taste.    It  should  be  recently  prepared. 

It  should  contain  not  less  than  30  per  cent,  of  oil,  no  starch,  and 
should  not  yield  more  than  5  per  cent,  of  ash. 

Pharmacology.— It  is  used  almost  solely  for  making 
poultices.  The  action  of  these  is  that  of  moist  heat,  but 
crushed  linseed  possesses  the  advantages  of  retaining  its  heat 
for  some  considerable  time  and,  on  account  of  the  oil  it 
contains,  not  caking  or  adhering  fast  to  the  skin.  It  should 
be  ordered  as  crushed  linseed  and  not  linseed  meal,  which  is 
a  finer  powder  and  contains  only  about  one-fourth  the 
quantity  of  oil. 
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Oleum  Lini.— 'The  oil  expressed  from  linseed  at 
ordinary  temperatures.' 

Characters.— k  nearly  colom'less  to  pale  brownish- 
yellow  viscid  oil  with  a  characteristic  odom'  and  bland 
oily  taste.  Soluble  in  30  parts  of  alcohol ;  miscible  in  all 
proportions  with  ether,  chloroform,  and  oil  of  turpentine. 
When  exposed  to  the  air,  it  thickens,  and  if  in  thin  layers 
dries  to  a  transparent  varnish. 

Specific  gravity,  0-930  to  0-940.  It  slionld  not  congeal  above 
-20°C. 

Constituents.— hm.o\Qm;    small  quantities  of  olein, 

palmitin,  stearin,  and  myristin. 

Linolein  is  glyceryl  linoleate,  which  is  apparently  a  mixture  of 
glyceryl  linolate,  linolcnate,  and  isolinolenate.  Its  most  important 
characteristic  is  its  power  of  absorbing  oxygen  from  the  air  and 
forming  a  hard  varnish. 

Pharmacology.— It  has  the  action  of  a  bland  oil,  but  is 
very  little  used.  Mixed  with  an  equal  volume  of  solution 
of  lime,  it  forms  the  so-called  carron  oil,  which  has  been 
used  largely  as  an  application  to  recent  scalds  and  burns. 


OIL  OF  THEOBROMA 

Oleum  Theobromatis— cacao  butter.  '  A  concrete  oil 
obtained  by.  pressing  the  warm  crushed  seeds  of  Theobroma 
Cacao,  Linn.' 

Characters.— A  yellowish-white  solid,  unctuous  to  the 
touch,  with  an  odour  resembling  that  of  cocoa,  and  a  bland 
agreeable  taste.  It  is  seen  usually  in  bars  which  break  with 
a  smooth  fracture.  It  softens  at  26°C.  and  melts  at  a 
temperature  between  31°  and  34°C. 

The  Pharmacopoeia  gives  a  test  to  prove  the  absence  of  other  fats. 

Constituents.— ^te&vm  (nearly  50  per  cent.)  ;  palmitin ; 
laurin. 

Small  quantities  of  arachidin  and  the  glyceryl  esters  of .  some  of  the 
lower  fatty  acids  are  present. 
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Pharmacology. — -Its  action  is  that  of  a  bland  oil.  It  is 
used  only  as  a  basis  for  suppositories,  for  which  purpose  it 
is  well  adapted  on  account  of  its  being  solid  at  ordinary 
temperatures  and  melting  below  the  temperature  of  the  body. 
It 'is  the  basis  of  all  the  suppositories  of  the  Pharmacopoeia 
except  glycerin  suppository. 


LARD 

Adeps. — '  The  purified  fat  of  the  hog,  Sus  scrofa,  Linn.' 

Characters. — A  soft,  white,  fatty  substance,  with  a  slight 
characteristic  odour  and  taste.  It  melts  at  about  38°C.  and 
forms  a  clear  liquid  without  any  rancid  odour. 

It  should  be  neutral  to  litmus,  dissolve  entirely  in  ether,  and  should 
contain  no  sodium  chloride,  starch,  or  cotton-seed  oil,  and  not  more  than 
a  trace  of  fatty  acid. 

Constitue7its. — Olein  (about  60  per  cent.),  palmitin,  and 
stearin  (about  40  per  cent.). 

Pharmacology. — Its  action  is  that  of  a  bland  oil.  It  is 
used  in  therapeutics  as  an  ointment  basis,  rarely  as  a  pill 
excipient. 

It  is  contained  in  Emplastrum  Cantharidis,  Pilula  Phosphori,  and  in 
eight  ointments  (or,  including  those  made  from  benzoated  lard,  twenty 
ointments)  of  the  Pharmacopoeia. 

Adeps  Benzoatus. — Lard  contammg  a  small  quantity 
of  the  benzoic  acid  and  some  other  ingredients  of  benzoin. 

Prepared  by  heating  500  parts  of  lard  and- 15  parts  of  powdered 
benzoin  on  a  water-bath  for  two  hours  and  afterwards  straining,  and 
stirring  until  cold  to  prevent  crystallisation  of  the  benzoic  acid. 

Pharmacology . — It  keeps  better  than  pure  lard,  and 
is  consequently  more  generally  used  as  an  ointment  basis. 
It  is,  however,  slightly  irritant,  and  is  therefore  not  a 
good  basis  for  ointments  to  be  applied  to  sensitive  mucous 
membranes  such  as  the  conjmictiva. 
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PEEPAEED  SUET 

Sevum  Praeparatum. — '  The  internal  fat  of  the  abdo- 
men of  the  sheep,  Ovis  Aries,  Linn.,  purified  by  melting  and 
straining.' 

Characters. — White,  smooth,  slightly  unctuous  to  the 
touch,  and  almost  odourless.  It  melts  between  44*5°  and  49°C. 
and  commences  to  re-solidify  at  about  38°C. 

Insoluble  in  alcohol  (slightly  soluble  in  boiling  alcohol),  slightly 
soluble  in  ether,  readily  soluble  in  petroleum  ether. 

Constituents. — Stearin  and  palmitin  (about  80  per  cent.)  ; 
olein  (about  20  per  cent.). 

Pharmacology . — It  is  used  to  increase  the  consistence  of 
otherwise  too  diffluent  ointments. 

It  is  contained  in  Unguentum  Plydrargyri. 


WOOL  FAT 

This  is  official  in  an  anhydrous  and  a  hydrous  form.  The 
anhydrous  is  somewhat  translucent,  the  hydrous  is  opaque. 

Adeps  Lanae. — '  The  purified  cholesterin-fat  of  sheep's 
wool.' 

Wool  yields  about  10-15  jjer  cent.,  but  may  yield  as  much  as  30  per 
cent. 

Characters. — -A  yellowish  tenacious,  somewhat  translu- 
cent, unctuous  substance,  with  a  very  slight  odour  and  a 
bland  taste.  Sparingly  soluble  in  alcohol,  readily  in  ether  or 
chloroform.    It  will  mix  with  its  own  weight  of  water. 

It  melts  at  from  40°  to  44-5°C.  If  to  a  solution  in  chloroform  sul- 
phuric acid  is  carefully  added  the  upper  chloroformic  layer  becomes  after 
a  few  minutes  of  a  dark-red  colour.  It  should  contain  no  nitrogenous 
animal  matter,  and  not  more  than  a  trace  of  free  fatty  acid,  and  should 
yield  not  more  than  0'3  per  cent,  of  ash,  which  should  not  be  alkaline. 


Constituents.  —  Cholesterin  ;  isocholesterin  ;  and  their 
esters  (mainly  palmitate  and  stearate). 
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Phaymacologij. — It  is  a  bland  imctuous  substance.  It 
penetrates  the  skin  better  than  any  other  ointment  basis,  and 
is  consequently  employed  when  it  is  desired  to  rub  a  medica- 
ment well  into  the  skin.  It  is  too  tenacious  to  be  used  alone, 
and  is  therefore  combined  with  almond  oil  or  other  fatty  oil, 
or  with  soft  vaseline.  Such  a  mixture  rubbed  into  the  skin 
softens  it  and  increases  its  elasticity.  Wool  fat  does  not 
become  rancid. 

Adeps  Lanse  Hydrosus — lanolin.  Consists  of  wool 
fat,  7  ounces  ;  distilled  water,  3  fluid  ounces. 

Characters. — Similar  to  those  of  wool  fat.  It  is  more 
opaque,  and  when  melted  separates  into  an  upper  oily 
and  a  lower  aqueous  layer.  The  whole  of  the  water  can 
be  driven  off  by  heating  it  on  a  water-bath. 

It  is  the  basis  of  Unguentnm  Conii  and  Unguentum  Hamameliclis. 

Pharmacology. — Its  action  is  the  same  as  wool  fat. 
It  is  of  somewhat  greater  consistence  and  consequently 
must  be  diluted  with  soft  vaseline,  fatty  oil,  or  some  other 
diluent.  It  is  used  as  an  omtment  basis,  especially  for 
substances  in  aqueous  solution. 

WAXES 

This  includes  yellow  beeswax  and  the  bleached  form,  white 
wax,  and  spermaceti.  They  are  all  firm,  stable,  solid  sub- 
stances, and  are  employed  mainly  to  modify  the  consistence 
of  other  substances  and  render  them  suitable  for  external 
application.  They  are  not  absorbed  by  the  skin  or  the  ali- 
mentary tract.  White  wax  is  occasionally  used  as  a  pill- 
excipient  for  oxidising  and  readily  oxidisable  substances,  but 
on  account  of  its  high  melting-point  and  insolubility  in  the 
alimentary  fluids  it  is  not  suitable  for  use  alone. 

Cera  Flava— yellow  beeswax.  '  Prepared  from  the  honey- 
comb of  the  Hive  Bee,  Apis  mellifica,  Linit.' 

Charactera. — A  firm,  dull  yellow  substance  with  an  agree- 
able honey-like  odour.    It  bj'oaks  with  a  granular  fracture. 
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Soluble  in  hot  oil  of  turpentine,  partially  soluble  in  ether,  but 
insoluble  in  alcohol,  water,  or  boiling  caustic  soda  solution. 

Melting-point,  62-5°  to  64°C. ;  specific  gravity,  0-960  to  0-970.  It 
should  not  contain  soluble  fatty  acids,  resin,  Japan  wax,  paraffins,  or 
starch. 

Constituents. — Myricin  or  myricyl  palmitate  (80  per  cent, 
or  more)  ;  cerotic  acid  (about  15  per  cent.). 

Traces  of  other  substances — cerolein,  heptacosane,  hentriacontane, 
colouring  matter,  &c. — occur. 

It  is  a  constituent  of  Emplastrnm  Calefaciens,  Emplastrum  Cantha- 
ridis,  Emplastrum  Menthol,  Emplastrum  Picis,  Unguentum  Hydrargyri 
Compositura,  Unguentum  Picis  Liquidas,  Unguentum  Resinfe,  and 
Unguentum  Staphisagriie. 

Cera  Alba — white  beeswax.  'Yellow  beeswax  which 
has  been  bleached  by  exposure  to  moisture,  air,  and  light.' 

Characters. — Nearly  white,  somewhat  translucent,  and 
odourless,  but  otherwise  similar  to  yellow  beeswax.  It  is  seen 
usually  in  thin  circular  cakes. 

It  is  contained  in  Pilula  Phosphori,  Suppositoria  Acidi  Carbolici, 
Unguentmn  Aqu£e  Rosae,  and  Unguentum  Oetacci. 

Cetaceum — spermaceti.  'A  concrete  fatty  substance, 
obtained,  mixed  with  oil,  from  the  head  of  the  sperm  whale, 
Physeter  macrocephalus.  Linn.  It  is  separated  from  the  oil 
by  filtration  and  pressure,  and  is  afterwards  purified.' 

Characters.  —  Translucent,  pearly  -  white,  crystalline 
masses,  slightly  unctuous  to  the  touch,  without  distinctive 
taste  or  odour.  Insoluble  in  water;  nearly  insoluble  in 
alcohol;  soluble  in  ether,  chloroform,  and  in  fixed  and 
volatile  oils.    It  can  be  powdered  by  the  aid-  of  a  little  alcohol. 

Melting-point,  46°  to  50°C.    It  should  not  contain  stearic  acid. 

Constituents. — Cetyl  palmitate  ;  traces  of  other  similar 
esters. 

Unguentum  Cetacei. — Consists  of  spermaceti,  white 
beeswax,  and  almond  oil,  impregnated  with  benzoin. 

Spermaceti  20,  white  beeswax  8,  almond  oil  72,  are  melted 
together.  Benzoin  in  coarse  powder,  2,  is  added,  and  the  heating 
continued  for  two  hours  ;  strain ;  stir  until  cold. 
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Pharmacology . — It  has  merely  a  protective  action  and 
may  be  used  as  an  ointment  basis.  The  soluble  ingre- 
dients of  the  benzoin  make  it  slightly  irritating  to  sensi- 
tive mucous  membranes,  and  it  is  consequently  not 
adapted  for  eye  ointments. 

Cetaceum  is  an  ingredient   of   Unguentiim  Aqiise   Eosee  and 
Unguentiun  Oapsici. 

SOAPS 

The  Pharmacopoeia  contains  three  soaps — curd  soap,  hard 
soap,  and  soft  soap— besides  lead  soap  (Emplastrum  Plumbi) 
which  does  not  belong,  pharmacologically,  to  this  group,  and 
has  been  described  elsewhere. 

Pharmacology. — The  action  of  soaps  is  dependent  almost 
solely  on  the  fact  that  in  aqueous  solution  they  produce  by 
hydrolysis  a  small  concentration  of  free  hydroxyl-ions.  Their 
action,  therefore,  is  that  of  a  weak  alkali.  When  applied  to 
the  skin  they  soften  the  epidermis  and  act  as  cleansmg  agents. 
In  virtue  of  the  alkalinity  and  the  viscosity  of  their  solutions 
they  are  able  to  emulsify  substances,  and  on  account  of 
their  cohesiveness  are  able  to  bind  together  insoluble  powders. 
They  are  used  for  both  these  purposes  in  some  of  the  official 
liniments  and  pills. 

When  taken  by  the  mouth  they  have  an  unpleasant 
characteristic  taste  and  act  as  mild  alkalies  on  the  alimentary 
tract.  Moderate  doses,  taken  repeatedly,  are  laxative ;  large 
doses  produce  nausea  and  vomiting. 

Soaps  are  made  by  saponifying  oils  or  fats  with  caustic  alkali  solutions 
(pages  9,  10) ;  an  alkali  salt  (oleate,  stearate,  &c.)  and  glycerin  are 
formed. 

(C,,H33COO)3C3H,  +  SNaOH  =  SC^HgaCOONa  +  C3H,(OH)3 

Olein  (glyceryl  trioleate)  Sodium  oleiito  Glycerin 

The  soap  in  most  cases  is  '  salted  out,'  and  is  purified  by  successive 
solutions  in  hot  water  and  '  salting  out.'  The  glycerin  and  impurities 
(carbonates,  &c.)  arc  thus  left  in  the  mother  liquor.  Soft  soap  (potassium 
oleate)  cannot  be  purified  in  this  way,  as  double  decomposition  would 
occur  between  the  potassium  oleate  and  the  common  salt,  and  sodium 
oleate  would  be  formed.    Soft  soap,  therefore,  contains  the  glycerin 
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formed  during  its  preparation,  and  it  is  also  liable  to  contain  small 
amounts  of  potassium  hj^droxide  and  carbonate. 

Sapo  Animalis- -curd  soap.  Mainly  sodium  stearate 
with  about  30  per  cent,  of  water. 

Prepared  from  sodium  hydroxide  and  a  purified  animal  fat  consisting 
mainly  of  stearin. 

Characters. — White  or  nearly  white,  dry,  and  almost 
odourless.  Sparingly  soluble  in  water,  more  soluble  in  alcohol ; 
readily  soluble  in  boiling  water  or  boiling  alcohol.  It  may  be 
moulded  if  warmed,  and  if  dried  can  be  powdered. 

It  should  contain  not  more  than  0'3  per  cent,  of  sodium  carbonate  and 
no  unsaponified  fat. 

It  is  a  constituent  of  Extractum  Colocynthidis  Compositum,  Lini- 
mentum  Potassii  lodidi  cum  Sapone,  and  Pilula  Scammonii  Composita. 

Pharmacology. — On  account  of  its  small  solubility  in 
water  it  has  a  very  mild  action.  It  may  be  employed  for  the 
same  purposes  as  hard  soap,  but  is  not  so  generally  useful. 

Sapo  Durus — hard  soap.  Mainly  sodium  oleate,  with 
about  30  per  cent,  of  water. 

Prepared  by  saponifying  olive  oil  with  sodium  hydroxide. 

Characters. — Greyish-white,  dry,  and  almost  odourless. 
Soluble  in  20  parts  of  cold  water  or  alcohol.  It  may  be 
moulded  if  warmed,  and  if  dried  can  be  powdered. 

It  should  not  contain  more  than  0'3  per  cent,  of  sodium  carbonate. 

Pharmacology .-—^QQ  page  553.  It  is  used  chiefly  as  an 
excipient  for  pills,  especially  those  containing  vegetable 
powders,  and  as  an  auxiliary  and  emulsifying  agent  for 
liniments  and  lotions.  A  suppository  moulded  from  soap  is 
often  beneficial  in  the  treatment  of  constipation  in  children. 

Emplastrum  Saponis. 

Hard  soap,  6;  lead  plaster,  36 ;  resin,  1.    It  is  an  ingredient  of 
Emplastrum  Calefaciens  and  Emplastrum  Cantharidis. 

Pilula  Saponis  Composita. — See  page  316. 

Hard  soap  is  a  constituent  of  Emplastrum  Resinse  and  of  six  pills 
— Pilula  Aloes  Barbadensis,  Pilula  Aloes  Socotrinee,  Pihila  Aloes  et 
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Asafetidffi,  Pikila  Cambogiffi  Composita,  Piliila  Rhei  Composita, 
Pilula  Seillfe  Composita. 

It  is  used  in  making  Hydrargyri  Oleas  and  Unguentmn  Zinci 
Oleatis. 

Sapo  Mollis— soft  soap.  Mainly  potassium  oleate ;  it 
contains  also  glycerin  and  small  amounts  of  potassium 
hydroxide  and  carbonate. 

Prepared  by  saponifying  olive  oil  with  potassitma  hydroxide. 

Characters.— k  greenish  or  yellowish,  somewhat  trans- 
lucent, semi-solid  substance,  with  a  slight  characteristic 
odour.  Soluble  in  four  parts  of  cold  water,  and  in  less  than 
its  weight  of  alcohol. 

It  should  not  contain  any  copper  compound  or  free  oil,  or  more  than 
3  per  cent,  of  matter  (insoluble  soaps,  potassium  carbonate)  insoluble  in 
warm  alcohol. 

Pharmacologij. —It  is  more  powerful  than  the  two  pre- 
ceding soaps,  both  on  account  of  its  greater  solubility  in  water 
and  the  presence  of  potassium  carbonate.  Applied  to  the 
skin  it  produces  the  effect  of  an  alkali  (see  page  11'2)  and  is 
sometimes  employed  as  a  paste  in  the  treatment  of  chronic 
skin  diseases  with  thickened  epidermis.  Dissolved  in  water 
(i-1  oz.  to  a  pmt)  it  is  used  as  an  enema  for  constipation. 

Linimentum  Saponis.— An  alcoholic  solution  con- 
taining 2  ounces  of  soft  soap,  1  ounce  of  camphor,  and  a 
little  oil  of  rosemary  in  20  fluid  ounces. 

Soft  soap,  2  oz. ;  camphor,  1  oz.  ;  oil  of  rosemary,  3  fl.  dr. ;  alcohol 
(90  per  cent.),  16  fl.  oz. ;  distilled  water,  4  fl.  oz. 

Fharmacology.—lt  is  a  useful  stimulating  liniment  of 
considerable  service  in  the  treatment  of  bruises,  sprains, 
muscular  pains,  &c. 

It  is  contained  in  Linimentum  Opii. 

Soft  soap  is  the  emulsifying  agent  in  Lmimentum  Terebmthinje. 
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GUMS,  STAECH,  GELATIN,  &c. 

These  substances  have  no  marked  pharmacological  action, 
and  are  conveniently  grouped  together.  They  are  mainly 
demulcent  and  protective,  and  are  used  chiefly  as  auxiliary 
substances  in  the  administration  of  medicines. 


GUM  ACACIA 

Acaciae  Gummi. — '  A  gummy  exudation  from  the  stem 
and  branches  of  Acacia  Senegal,  Willd.,  and  of  other  species 
of  Acacia,  Willd.'' 

Characters. — Eomided  or  ovoid  tears  or  fragments  of 
tears,  separate  or  united  into  masses.    The  tears  are  colour- 
less,  or,   more    usually,    slightly  yellowish, 
opaque,  owing  to  the  presence  of  minute  ex- 
ternal fissures,  and  brittle.     The  fractured 
surface  has  a  vitreous  appearance.    The  taste 
is  bland  and  mucilaginous.     Eeadily  soluble 
A  tear  of  Gum       Water;  insoluble  in  alcohol.    The  solution 
Acacia.  Na-  in  water  has  a  very  faint  acid  reaction. 

tural  size. 

Inferior  varieties  of  gum  acacia  are  excluded  by 
the  tests  prescribed  by  the  Pharmacopoeia.  On  incineration  it  should 
not  yield  more  than  4  per  cent,  of  ash. 

Constituents. — Arabin  (see  page  15). 

Traces  of  sugar  and  other  substances.    Moisture  (12  to  17  per  cent.). 

Phar7?iacology. — It  is  demulcent,  and  as  an  ingredient  of 
lozenges,  mixtures,  &c.,  helps  to  allay  irritation  m  the  mouth 
and  throat.    On  account  of  its  viscidity  it  diminishes  the 
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taste  of  substances.  It  is  employed  chiefly  as  an  emulsifying 
and  suspending  agent,  usually  in  the  form  of  the  mucilage. 

Mucilage  Acaciae. — A  solution  of  2  ounces  of  gum 
acacia  in  3  fluid  ounces  of  distilled  water. 

It  is  slightly  acid,  and  becomes  more  so  by  keeping.  It  should 
therefore  be  freshly  prepared.  ^Vith  strong  solutions  of  borax  it 
forms  a  translucent  jelly,  and  with  solution  of  lead  subacetate  an 
opaque  white  jelly. 

Gum  acacia  is  an  ingredient  of  Pulvis  Amygdalae  Compositus  and 
Pulvis  Tragacanthffi  Compositus.  Both  the  gum  and  the  mucilage 
are  used  in  making  Trochisci.  The  mucilage  is  the  emulsifying  agent 
in  Mistura  Olei  Ricini. 


TRAaACANTH 

Tragacantha. — '  A  gummy  exudation  obtained  by  inci- 
sion from  Astragalus  gummifer,  Lahill.,  and  some  other 
species  of  Astragalus,  Linn.  Known  in  commerce  as  Syrian 
tragacanth.' 

Characters.— ^h.\iQ  or  slightly  yellowish,  translucent, 
horny,  thin  flakes,  usually  curved 
or  more  or ,  less  contorted,  and 
marked  on  the  surface  by  con- 
centric ridges.  The  pieces  vary 
in  size,  but  are  commonly  about 
1  inch  long  and  \  inch  wide.  It 
is  odourless  and  almost  taste-  I're.  lis. 

less.     In  water  it  swells  into  a   The  surface  of  a  piece  of  Traga- 
1  1    ,  •  ,-11         canth,  showing  concentric  ridffes. 

gelatinous  mass,  but  is  partially     Natural  size, 
soluble.  It  is  insoluble  in  alcohol. 

Constituents. — Bassorin  or  tragacanthin  (60  to  70  per 
cent.)  ;  arabin  (8  to  10  per  cent.). 

Small  amounts  of  starch,  nitrogenous  and  other  substances  occur. 

Pharmacolugy. — It  is  used  to  suspend  insoluble  powders, 
as  an  emulsifying  agent,  and  to  give  adhesiveness  to  pill 
masses. 


Mucilago  Tragacanthae.— Contains  6  grains  of  traga- 
canth in  1  fluid  ounce. 
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Powdered  tragacanth,  60  gr.  ;  alcohol  (90  per  cent.),  2  fl.  dr.  ;  dis- 
tilled water  to  make  10  fl.  oz. 

The  alcohol  serves  the  purpose  of  wetting  and  separating  the  fine 
particles  of  tragacanth,  thus  enabling  the  water  to  act  on  each.  If 
water  is  added  to  dry  powdered  tragacanth,  lumps  are  formed,  not  a 
mucilage. 

It  is  contained  in  Lotio  Hydrargyri  Nigra  and  serves  to  suspend 
the  precipitated  black  oxide. 

Glycerinum  Tragacanthae. — A  translucent,  pasty, 
tenacious  mass. 

Powdered  tragacanth,  f  oz. ;  glycerin,  H  fl.  oz. ;  distilled  water, 
1  fl.  oz. 

Pharmacology . — It  is  used  as  a  pill  excipient. 

Pulvis    Tragacanthae    Compositus.  —  Consists  of 
tragacanth  1,  gum  acacia  1,.  starch  1,  sugar  3. 
Dose. — 20  to  60  grains. 

Pharmacology. — It  is  a  demulcent  powder,  but  is  used 
chieriy  as  a  suspending  and  emulsifying  agent. 

Tragacanth  is  contained  in  Confectio  Sulphuris,  Mistura  Crette, 
Mistura  Guaiaci,  Pihila  Ferri,  Pilula  QuinkiEe  Sulphatis,  Pulvis  Opii' 
Compositus. 


STAECH 

Amylum. — 'The  starch  procured  from  the  grains  of 
common  wheat,  Triticum  sativum.  Lam. ;  maize,  Zea  Mays, 
Linn. ;  and  rice,  Oryza  sativa.  Linn.' 

Characters. — White,  angular  or  columnar  masses  or 
white  powder,  without  odour  or  taste.  -When  boiled  with 
water  it  forms  a  mucilage,  which,  if  sufficiently  thin,  sepa- 
rates on  standing  for  24  hours  into  an  upper  almost  clear 
layer,  and  a  lower  more  opaque  layer ;  it  gives,  with  iodine 
solution,  a  deep-blue  colour,  which  disappears  on  heating  and 
reappears  on  cooling.  The  microscopical  characters  are 
shown  in  the  figures. 

Starch  should  be  free  from  all  other  kinds  of  starch  granules  or  other 
granules.  It  should  also  show  no  acidity  or  alkaUnity  when  triturated 
with  a  little  cold  water. 
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Fig.  119. 

Wheat  Starch,  showing  mixtuve  of  large  and  small  granules.  The  large 
granules«generally  show  very  faint  concentric  striae  and  a  central  hilum 
(seen  m  one  granule  to  left),  and  are  somewhat  lenticular  in  shape,  x  300 
(after  Tschirch). 
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Fig.  120. 


Maize . Starch,  showing  somewhat  polygonal  granules  with  a  distinct  hilum- 
fairly  uniform  in  size,  and  smaller  than  the  larger  granules  of  wheat  starch' 
X  .300  (after  Tschirch). 
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Fharmacology.—li  is  a  food,  but  therapeutically  it  is 
employed  chiefly  as  a  drying  powder  in  skin  diseases,  and 
to  prevent  chafing  of  two  opposing  surfaces.  Violet  powder, 
which  is  so  largely  used  for  children,  is  perfumed  starch 
powder.  Mucilage  of  starch  is  employed  as  an  enema  for 
diarrhcea  due  to  inflammation  of  the  lower  part  of  the  intes- 
tinal tract. 

Glycerinum  Amyli. — A  translucent  jelly. 

Starch,  1  oz. ;  glycerin,  6|fl.  oz. ;  distilled  water,  1|  fl.  oz. ;  heated 
together. 

Fharmacologij . — It  has  the  same  action  as  glycerin, 
but  is  somewhat  milder.  It  may  be  used  externally  for 
the  same  purposes  as  glycerin ;  it  is  a  useful  application, 
for  example,  to  chapped  hands. 

Pulvis  Tragacanthae  Compositus. — See  page  558. 

GELATIN 

Gelatinum. — '  The  air-dried  product  of  the  action  of 
boiling  water  on  such  animal  tissues  as  skin,  tendons,  liga- 
ments, and  bones.' 

Characters. — Almost  colourless,  translucent  sheets  or 
shreds,  without  odour,  and  almost  without  taste.  It  swells 
up  in  cold  water  and  dissolves  in  hot  water,  the  hot  liquid 
resetting  to  a  jelly  if  the  strength  of  the  solution  is  2  per 
cent,  or  more.  It  is  soluble  in  acetic  acid,  but  insoluble  in 
alcohol  and  most  other  organic  solvents.  An  aqueous  solution 
is  precipitated  by  a  solution  of  tannic  acid. 

It  is  the  basis  of  Suppositoria  Glycerini  and  of  all  the  official  Lamellifi. 

Pharmacology. — It  is  a  food  in  the  sense  of  being  an 
albumen-sparer,  but  therapeutically  it  is  used  mainly  as  a 
basis  of  dermatological  pastes,  court-plasters,  capsules,  and 
lozenges  (jujubes).  For  this  purpose  it  is  usually  combined 
with  glycerin.  It  is  also  employed  to  coat  pills.  Within 
recent  years  a  sterilised  solution  has  been  injected  hypo- 
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dermically  for  continued  htemorrhage  of  various  kinds,  and 
injected  into  the  cyst  as  a  cure  for  aneurism. 


COTTON 

Gossypium— cotton  wool.  'The  hairs  of  the  seed  of 
Gossypium  barbadense,  Linn.,  and  of  other  species  of  Gos- 
sypium, freed  from  fatty  matter.' 

Characters. — A  soft,  white,  woolly  substance,  consisting 
of  long  filaments,  without  odour  or  taste.  Insoluble  in  water, 
but  readily  wetted  by  it;  soluble  in  a  strong  solution  of 
copper  ammonio-sulphate. 

Microscopically  each  filament  consists  of  an  elongated  cell,  and 
appears  as  a  flattened  twisted  band  with  slightly  thickened  rounded  edges. 
It  should  possess  no  acidity  or  alkalinity,  and  after  incineration  should 
leave  less  than  1  per  cent,  of  ash. 

The  official  cotton  is  the  so-called  '  absorbent  cotton-wool.'  The 
natm-al  cotton,  after  '  carding,'  is  boiled  under  pressure  with  dilute  caustic 
soda  solution  to  free  it  from  fatty  matter,  and  is  subsequently  bleached 
by  means  of  chlorinated  hme  and  hydrochloric  acid. 

Constituents. — It  consists  of  almost  pure  cellulose. 
It  is  used  to  make  pyroxylin. 

Pharmacologij. — It  is  employed  chiefly  as  a  surgical 
dressing,  generally  medicated  with  some  antiseptic,  and  for 
various  other  purposes. 

PYEOXYLIN 
Pyroxylinum— cellulose  di-nitrate. 

Prepared  by  iimnersing  1  oz.  of  cotton  for  three  mmutes  in  a  mixture 
of  5  fl.  oz.  of  sulphuric  acid  and  5  fl.  oz.  of  nitric  acid,  washing  until  free 
from  acid,  and  drying  on  a  water-bath.  The  sulphuric  acid  acts  as  a  de- 
hydrating agent. 

Characters. — It  is  similar  in  appearance  to  cotton,  but  is 
often  slightly  yellowish,  is  harsher  to  the  touch,  and  burns 
with  a  flash  when  ignited,  leaving  no  residue.  It  is  soluble 
in  a  mixture  of  equal  volumes  of  ether  and  90  per  cent, 
alcohol. 
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Cellulose  mono-nitvate  and  tri-nitrate  are  not  soluble  in  this  mixture. 
It  is  used  only  to  make  the  collodions. 

Collodium— collodion.  A  solution  of  pyroxylin  in  a 
mixture  of  ether  and  alcohol. 

Pyroxylin,  1  oz. ;  ether,  36  11.  ov,. ;  alcohol  (90  per  cent.),  12  fl.  ov.. 

Characters.— k  colourless,  syrupy  liquid,  smelHng 
strongly  of  ether,  and  quickly  leaving,  when  exposed  in  a 
thin  layer  to  the  air,  a  thin  itransparent  pellicle,  which 
contracts  on  drying  further,  and  is  insoluble  in  water  or 
alcohol. 

Pharmacology. — The  film  which  it  leaves  after  appl}^- 
ing  to  the  skin  is  protective,  but,  as  it  is  somewhat  brittle, 
flexible  collodion  is  more  commonly  employed.  It  is  a 
useful  basis  for  applying  some  medicaments  to  the  skin. 

Collodium  Flexile.— Collodion  containing  a  small 
quantity  of  Canada  turpentine  and  castor  oil. 

Collodion,  12  H.  o/,. ;  Canada  turpentine,  i  oz. ;  castor  oil,  ^  oz. 

Pharmacology.— Ihe  film  left  on  exposure  to  the 
air  is  less  brittle,  and  has  consequently  less  tendency 
to  crack.  The  collodion  may  be  painted  on  leech  bites 
or  other  small  fresh  wounds,  or  whenever  simple  pro- 
tection from  the  air  is  required.  Its  application  to 
denuded  surfaces  causes  transient  pain. 

Collodium  Vesicans— blistering  collodion.    A  solu- 
tion of  pyroxylin  in  blistering  liquid. 
Blistering  liciuid,  20  fl.  oz. ;  pyroxylin,  -l  oz. 

Pharmacology. — Its  action  is  similar  to  that  of  Em- 
plastrum  Cantharidis  (see  page  428). 

INIJIA-EUBBEE 

Caoutchouc. — '  The  prepared  milk -juice  of  Hevea  brasi- 
liensis,  Miiell.  Arg.,  and  probably  other  species ;  known  in 
commerce  as  pure  Para  rubber.' 
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Characters. — The  most  important  character  is  its  elas- 
ticity. It  occurs  in  masses  of  various  sizes  and  varied 
appearance,  sometimes  in  thin  porous  sheets.  Usually  the 
masses  are  brownish-black  externally,  and  more  or  less 
mottled  or  striated  with  a  paler  tint  internally.  Some 
varieties  have  a  yellowish-pink  interior.  It  is  insoluble  in 
water  and  in  alcohol,  but  soluble  in  chloroform,  carbon 
bisulphide,  petroleum  ether,  benzene,  and  oil  of  turpentine. 
Its  somewhat  empyreumatic  odour  and  slight  taste  are 
characteristic. 

It  melts  on  heating  to  about  125°C.,  and  if  subsequently  cooled  forms 
an  adhesive  mass.  If  the  heating  is  continued,  it  decomposes,  and  oil  of 
caoutchouc  distils  over,  which  consists  chiefly  of  a  hemiterpene,  isoprene. 

Caoutchouc  combines  with  sulphm-  to  form  vulcanised  indiarubber  and 
other  similar  products. 

Constituents. — Hydrocarbons  chiefly.  It  also  contains 
albuminous  matter,  resin,  volatile  oil,  fat,  colouring  matter, 
and  mineral  substances.  Pure  caoutchouc,  a  white  amorphous 
substance,  is  regarded  as  a  polyterpene. 

It  forms  part  of  the  basis  of  most  commercial  plasters. 
These  plasters  readily  adhere  even  to  the  moist  skin,  and  are 
more  pliable  than  ordinary  plasters. 

Liquor  Caoutchouc;— A  solution  of  india-rubber  in 
benzol  and  carbon  bisulphide. 

India-rubber,  1  oz. ;  benzol,  10  fl.  oz. ;  carbon  bisulphide,  10  fl.  oz. 
It  is  used  only  to  prepare  Charta  Sinapis. 
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LAXATIVE  FEUITS 

Four  fruits  are  official  in  the  Pharmacopoeia  merely  to  be 
used  in  making  confection  of  senna,  although  raisins,  an  in- 
gredient of  compound  tincture  of  cardamoms  and  compound 
tincture  of  senna,  are  not  official. 

Their  action  as  laxatives  is  due  chiefly  to  the  sugar  they 
contain.  This,  being  associated  with  colloidal  matter  in  the 
fruit,  is  not  absorbed  so  rapidly  as  pure  sugar,  and  conse- 
quently is  enabled  to  exert  a  mild  irritant  action  along  the 
intestinal  tract.  It  is  aided  in  many  cases  by  the  salts  and 
by  the  mechanical  action  of  seeds  present  in  the  fruit.  The 
fruits  are  also  demulcent,  but  are  not  much  used  for  this 
purpose. 

FIGS 

Ficus. — '  The  dried  fleshy  receptacles  of  Ficus  Carica, 
Liiin.'' 

Characters. — These  are  too  well  known  to  need  de- 
scription. 

A  fig  is  produced  by  the  abnormal  growtt  of  a  lateral  shoot,  which 
becomes  pear-shai^ed  and  bears  on  its  inner  surface  numerous  flowers. 
As  the  fig  ripens  the  fleshy  wall  becomes  pulpy  and  sweet,  and  the 
flowers  form  the  fruit,  or  so-called  seed.  After  gathering,  the  figs  are 
dried  in  the  sun. 

Two  varieties  of  dried  figs  are  recognised  :  '  natural '  figs,  which  have 
been  packed  as  gathered ;  '  pulled  '  figs,  which  are  pressed  and  kneaded 
to  make  the  skin  translucent  and  tender. 

Chief  Constituent. — Grape  sugar  (60  to  70  per  cent.). 
Confectio  Sennae.— See  page  403. 
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PEUNES 

^  Prunum.— '  The  dried  ripe  fruits  of  Primus  domestica, 
Linn.,  var.  Juliana,  DC 

Gharaciers.—Bla.Gk,  shrivelled,  somewhat  ovoid  fruits, 
about  li  inches  long,  containing  a  brownish  pulp  with  a  sweet 
acidulous  taste,  and  an  oval  flattened  stone  in  which  is  an 
almond-like  seed  having  the  taste  of  bitter  almonds. 

Chief  Constituents. — A  sugar  (about  40  per  cent.)  ; 
vegetable  acids  (mahc,  tartaric,  &c.)  (2  to  3  per  cent.). 

Confectio  Sennas.— See  page  403. 


TAMARINDS 


Tamarindus.— '  The  fruits  of  Tamarindus  indica.  Linn., 
freed  from  the  brittle  outer  part  of  the  pericarp,  and  preserved 


with  sugar.' 


Pig.  122. 


Tamarind  fruit,  witli  pericarp  removed,  taken  from  the  tamarinds  as 
imported.  To  the  right  are  the  seeds,  the  lower  being  enclosed  in 
the  tough  endocarp.    ;|  linear. 

Characters. — A  reddish-brown  moist  sugary  mass,  con- 
taining strong  branched  fibres,  and  hard  brown,  shinin<^. 
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somewhat  ovoid  or  quadrangular  seeds,  each  of  which  is  en- 
closed in  a  tough  skin  or  endocarp.  It  has  an  agreeable 
odour,  and  a  sweet  acid  taste. 

The  pulp  should  give  no  characteristic  reaction  for  copper. 

Chief  Constituents— TiiYta,i'ic  acid  (about  7  per  cent.)  ; 
citric  acid  (about  3  per  cent.)  ;  acid  potassium  tartrate  (about 

5  per  cent.).  Added  sugar  (as  a  pre- 
serving agent). 

Pharmacology. — They  have  an  agree- 
able, decidedly  acid  taste,  and  conse- 
quently produce  a  mild  acid  action.  The 
presence  of  pectin  and  mucilaginous 
substances  in  the  pulp  hinders  the  absorp- 
tion of  the  acids,  hence  a  moderate  dose 
produces  a  laxative  effect.  Made  into  an 
infusion  it  forms  an  agreeable  drink  for 
feverish  patients.  As  an  ingredient  of 
confection  of  senna  it  acts  the  part 
mainly  of  a  flavouring  agent. 

Confectio  Sennse. — See  page  403. 


Fig,  123. 

Nearly  half  of  a  cassia 
pod,  showing  longitu- 


CASSIA  PULP 

Gassiae  Pulpa. — '  The  pulp  obtained 
from  the  pods  of  Cassia  Fistula,  Linn.' 

Characters. — The  ripe  pods  are  im- 
ported,  and  the  pulp,  which  alone  is 


dinalsutme, fine  trans-  official,  obtained  from  them  as  required. 

verse  striations,  and  m  '  n     ,•     i  i.i 

the  upper  part  the  The  pods  are  from  1|  to  2  feet  m  length, 
cells  containing  pulp,    ^  3  to  1  inch  in  diameter,  hard,  nearly 

part  of  which  has  been  4  .  . 

removed  to  show  the  smootli,  straight,  and  cylindrical,  choco- 
seeds.  glmeai.  late-brown  or  blackish-brown  in  colour, 
and  marked  with  fine  transverse  striations  and  a  longitudinal 
suture  along  the  dorsal  and  ventral  surfaces.  On  longitudinal 
section  the  pod  is  seen  to  be  divided  into  numerous  divisions 
by  septa,  each  division  or  cell  containing  stiff,  nearly  black 
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pulp,  and  a  smooth,  hard,  reddish-brown,  Hattened-ovoid  seed. 
The  pulp  has  a  faint  somewhat  mipleasant  odour,  and  a  sweet 
characteristic  taste. 

Chief  Constituent. — A  sugar  (about  60  per  cent.). 

The  pods  yield  about  30  per  cent,  of  pulp. 

Pharmacologij. — The  pulp  may  be  given  as  a  laxative,  but 
in  some  cases  it  has  produced  griping.  It  is  rarely  employed 
except  as  an  ingredient  of  confection  of  senna. 

Confectio  Sennae. — See  page  403. 
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DEUGS  USED  AS  COLOUEING  AGENTS 

COCHINEAL 

Coccus. — '  The  dried  fecundated  female  insect,  Coccus 
Cacti,  Linn.,  reared  on  Nopalea  coccinellifera,  Salm-Dyck, 
and  on  other  species  of  Nopalea.' 

CJiaracters. — About     inch  long, 


somewhat  oval  in  outline,  convex  and 
transversely  wrinkled  on  the  dorsal 
surface,  flat  or  concave  and  irregularly 
wrinkled   on  the   ventral   surface  ; 


■p^g  j^24  purplish-grey  (silver-grain  cochineal) 

Cochineal,  showing  (a)  dorsal  purplish-black  (black-grain  COchi- 

and  (b)  ventral  surfaces,  neal)  in  colour ;  easily  reduced  to  a 
^  dark-red  or  puce-coloured  powder. 

If  steeped  in  water  the  insects  swell,  and  three  pairs  of  legs  can 
he  detected  on  the  ventral  surface ;  the  water  is  coloured  reddish,  but 
no  insoluhle  powder  should  separate. 

According  to  the  mode  of  killing  the  insect,  the  waxy  secretion 
naturally  covering  it  is  retained — '  silver-grain  cochineal ' — or  is  dis- 
charged— '  black-grain  cochineal.' 

Chief  Constituents. — Carminic  acid  (about  10  per  cent.). 

The  other  ingredients  are  mainly  fatty  and  albuminous  substances. 

Carminic  acid  may  be  obtained  in  red,  prismatic  crystals,  soluble  in 
water  and  in  alcohol.  Carmine  is  prepared  by  precipitating  a  decoction 
of  cochineal  with  alum  or  other  substance,  the  method  varying  somewhat 
in  different  manufactories. 

Tinctura  Cocci. — Contains  the  colouring  matter  of 
1  ounce  of  cochineal  in  10  fluid  ounces. 
Dose. — 5  to  15  minims. 

Cochineal  is  used  in  preparing  Tinctura  Cardamomi  Composita 
and  Tinctura  Cinchonfe  Composita. 


SAFFEON 
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Crocus. — '  The  dried  stigmas  and  tops  of  the  styles  of 
Crocus  sativus,  Linn.'' 

Characters. — A  dark-red  mixed  with  yellow  felted  mass, 
flexible  and  mictuous  to  the  touch  when 
fresh,  with  a  characteristic  aromatic  odour 
and  a  bitter  somewhat  aromatic  taste.  When 
placed  in  water,  it  colours  the  water  yellow, 
or  if  rubbed  with  a  wetted  finger  stains  it 
of  an  orange-yellow  tint. 

Saffron  is  composed  of  short  yellow  styles, 
each  of  which  carries  three  orange-red  tubular 
stigmas,  about  1  inch  in  length,  narrow 
below,  but  broadening  towards  the  free 
extremity,  which  is  slit  on  one  side  and 
notched. 


Fig.  125. 

An  entire  piece  of 
saffron  expanded 
in  water,  showing 
short  style  with 
three  stigmas  at- 
tached. Natural 
size. 


Saffron  is  very  liable  to  be  adulterated  ;  exhausted 
saffron  may  even  be  re -coloured  by  aniline  dyes.  It 
should  not  deposit  any  powder  when  placed  in  water, 
or  deflagrate  when  incinerated,  or  yield  an  oily  stain 
when  pressed  between  filter  papers.  It  should  contain 
not  more  than  12^  per  cent,  of  moisture,  and  should 
yield  about  7  per  cent,  of  ash. 

Cliief  Constituents. — Polychroit,  a  colouring  substance  ;  a 
volatile  oil ;  picrocrocin,  a  bitter  principle. 

Polychroit  appears  to  be  a  complex  ester ;  the  volatile  oil  consists  of 
terpenes  and  allied  oxygenated  compounds.  Picrocrocin  is  a  terpene- 
glucoside,  yielding  on  hydrolysis  a  terpene  and  cZ-glucose. 

Pharmacology. — It  has,  to  some  extent,  the  action  of  a 
volatile  oil,  but  is  used  only  as  a  colouring  substance, 

Tinctura  Croci. — Contains  the  active  ingredients  of 
1  ounce  of  saffron  in  20  fluid  ounces. 
Dose.—  5  to  15  minims. 

Saffron  is  used  in  the  preparation  of  Decoctnm  Aloes  Compositum 
and  Tinctura  Cinchonae  Composita. 
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EED  SANDERS  WOOD 

Pterocarpi  Lignum. — '  The  heart- wood  of  Pterocarpus 
Santalmus,  Linn,  f,' 

C/mmc^ers.— Imported  m  billets  or  logs  of  various  sizes, 
but  usually  seen  as  raspings  or  coarse  powder.  It  is  of  a 
deep  blood-red  colour,  and  has  a  slight  astringent  taste,  but 


Fig.  120. 
lied  Sanders  wood,    h  linear. 


no  odour  unless  warmed,  when  it  exhales  a  faint  aroma.  It 
tinges  the  saliva  slightly  when  chewed.  The  logs  are  dark 
reddish-brown  externally,  and  on  section  show  alternating 
darker  and  lighter  zones. 

Compare  witli  Logwood  (page  422). 

Chief  Constituents. — Santalin,  a  red  crystalline  substance. 

It  is  insoluble  in  water,  forms  a  red  solution  with  alcohol,  and  a  violet 
with  alkaline  solutions. 

Sautal,  pterocarpin,  and  homopterocarpin  are  colourless  crystalline 
substances  said  to  occur  in  red  sanders  wood. 

Pharmacology. — It  is  slightly  astringent,  but  is  only  em- 
ployed as  a  colouring  matter,  and  officially  only  to  colour 
compomid  tincture  of  lavender. 

Tinctura  Lavandulae  Composita.    See  page  604. 

RED-POPPY  PETALS 

Rhceados  Petala.  — '  The  fresh  petals  of  Papaver 
Bhoeas,  Linn.,'  the  common  red  poppy. 


EED-POPPY  PETALS 
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Characters. — Broadly  elliptical,  with  an  entire  margin, 
smooth  and  shining,  of  a  bright  scarlet  colour  and  provided 
with  a  short  violet  claw.  They  have  a  somewhat  mipleasant 
heavy  odom'  and  a  slightly  bitter  taste. 

They  change  in  colour  to  a  brownish-violet  on  drying,  and  become 
useless  for  colouring  purposes. 

Chief  Constituents. — Ehoeadic  and  papaveric  acids,  both 
colouring  principles. 

A  trace  ot  morphine  is  said  to  occm-,  but  is  of  no  pharmacological  im- 
portance. An  alkaloid,  rhoeadine  (CoiHoiNO,,),  which  is  very  slightly 
basic  and  non-poisonous,  is  present.  It  forms  colourless  solutions  in 
alcohol,  which  are  changed  to  purple-red  by  acids.  Strong  mineral  acids 
decompose  it  into  a  colouring  matter  and  a  more  powerfully  basic  but 
isomeric  alkaloid,  rhoeagenine. 

Syrupus  Rhoeados. 

Ked-poppy  petals,  13  oz. ;  sugar,  2:^  lb. ;  alcohol  (90  per  cent.), 
2|  fl.  oz. ;  distilled  water,  a  sufficient  qnantitj^  The  product  should 
weigh  3  lb.  10  oz. 

The  alcohol  is  present  as  a  preservative ;  the  syrap  tends  to 
ferment  without  it. 


Dose. — ^  to  1  fluid  drachm. 
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FERMENTS 
Pepsin  and  Liquor  Pancreatis  are  official. 

PEPSIN 

Pepsinum. — '  An  enzyme  obtained  from  the  mucous 
lining  of  the  fresh  and  healthy  stomach  of  the  pig,  sheep,  or 
calf.'  It  should  dissolve  2,500  times  its  weight  of  hard-boiled 
white  of  egg,  when  tested  by  the  method  given  in  the 
Pharmacopoeia. 

Characters. — Yellowish  translucent  grains  or  scales,  or 
white  or  slightly  yellowish  powder,  somewhat  hygroscopic, 
with  a  faint  odour  (neither  putrescent  nor  ammoniacal)  and  a 
saline  taste.  Soluble  in  about  100  parts  of  water,  readily 
soluble  in  glycerin,  insoluble  in  alcohol. 

Pepsinum  is  not  pure  pepsin,  but  a  mixture  of  the  enzyme  and 
albuminoid,  saline,  and  other  substances.  Commercial  pepsins  vary 
considerably  in  activity,  and  some  do  not  form  a  clear  solution  in 
water. 

Dose. — 5  to  10  grains. 

Pharmacology. — The  action  of  pepsin  will  be  sufficiently 
familiar  to  the  student.  It  is  used  to  digest  or  aid  digestion 
of  the  food  in  the  stomach  when,  owing  to  atrophy  of  the 
gastric  mucous  membrane  or  a  debilitated  condition  produced 
by  some  incurable  disease  (cancer,  advanced  tuberculosis, 
chronic  Bright' s  disease),  the  gastric  juice  is  not  secreted  in 
sufficient  quantity.  It  must  not  be  regarded  as  a  palliative 
for  temporary  derangement  of  digestion  due  to  any  cause,  or 
as  a  routine  remedy  for  chronic  gastric  catarrh.  Such  condi- 
tions are  better  treated  by  modifications  in  diet  and  in 
other  ways. 
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Pepsin  is  sometimes  used  to  predigest  food,  but  much  less 
frequently  than  preparations  of  the  pancreas. 

Glycerinum  Pepsini. — 'A  solution  containing  5  grains 
of  pepsin  in  1  fluid  drachm  of  an  acidulated  mixture  of 
glycerin  and  distilled  water. 

Pepsin,  800  gr.  ;  hydrochloric  acid,  110  minims ;  glycerin,  12  fl. 
oz.  ;  distilled  water,  to  make  20  fl.  oz. 

Dose. — 1  to  2  fluid  drachms. 

Pharmacology. — It  is  a  convenient  form  for  adminis- 
tering pepsin  by  the  mouth.    The  solution  is  stable. 

PANCEEATIC  SOLUTION 

Liquor  Pancreatis. — Contains  the  digestive  prmciples 
of  5  ounces  of  the  fresh  pancreas  of  the  pig  in  20  fluid  ounces 
of  20  per  cent,  alcohol.  It  should  digest  40  times  its  volume 
of  milk,  to  which  a  little  sodium  bicarbonate  has  been  added, 
in  1  hour  at  45°C. 

The  solution  is  most  active  if  prepared  from  a  pig  which  has  been  fed 
a  short  time  before  being  killed. 

Pharmacology. — As  trypsin  is  destroyed  under  ordinary 
conditions  in  the  stomach  if  administered  by  the  mouth, 
pancreatic  solution  and  other  preparations  of  the  pancreas 
are  almost  solely  used  for  predigesting  food.  Milk  is  com- 
monly peptonised  by  adding  to  each  pint  about  20  grains  of 
sodium  bicarbonate  dissolved  in  a  little  water,  dividing  the 
mixture  into  two  equal  halves,  raising  one  portion  to  the 
boiling-point  and  adding  it  to  the  other  ;  finally  adding  two 
tablespoonfuls  of  Liquor  Pancreatis  and  keeping  the  vessel 
warm  for  ^  to  1  hour,  or  sometimes  more.  Before  peptonisa- 
tion  is  complete,  the  milk  acquires  a  bitter  taste,  which  is 
objectionable  to  most  people.  It  is  therefore  advisable  to 
stop  digestion  by  boiling  the  milk  before  this  becomes  dis- 
tinctly evident. 

Such  peptonised  foods  are  of  great  service  whenever 
the  stomach  is  unable  to  bear  ordinary  foods.    They  are 
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generally  well  borne  and  easily  assimilated,  and  are  best 
administered  in  small  quantities  at  frequent  intervals.  If  the 
stomach  is  unable  to  bear  food  of  any  kind  or  it  is  desirable 
to  give  it  rest,  peptonised  foods  may  be  given  as  enemata. 
They  are  absorbed  from  the  rectum  ;  but  since  they  can  only 
be  given  in  small  quantity  at  comparatively  long  intervals 
(5  to  6  hours)  nutrition  can  only  be  maintained  for  a  few 
weeks  in  this  way. 
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UNCLASSIFIED  ANIMAL  PEODUCTS 
With  these  will  be  included  the  Leech. 

THYEOID  PEEPAEATIONS 

Thyroideum  Siccum. — The  dried  and  powdered  healthy 
thyroid  gland  of  the  sheep,  freed  from  fat  and  adhering  con- 
nective tissue. 

Any  glands  containing  cysts  are  rejected.  After  mincing,  drying,  and 
]DO\vdering  the  glands,  fat  is  removed  by  means  of  petroleum  ether,  and 
the  product  again  dried. 

Characters. — A  pale  buff-coloured  powder,  slightly  hygro- 
scopic, with  a  faint  meat-like  odour  (devoid  of  any  putrescence) 
and  a  meat-like  taste.  If  it  becomes  damp  it  quickly  deterio- 
rates. 

Active  Principle. — lodo-thyreoglobulin  (a  globulin  con- 
taining combined  iodine  occurring  in  the  colloidal  matter).  It 
may  be  decomposed  into  a  proteid  portion  and  a  non-proteid 
part  termed  iodothyrin  which  is  largely  used  in  therapeutics 
and  is  commonly  regarded  as  the  active  principle. 

Kecently  the  principle  of  the  colloidal  matter  has  been  termed 
Thyreo-toxin.  It  is  said  to  be  formed  by  the  union  of  an  iodo-globulin 
secreted  by  the  follicles  and  a  toxic  nucleo-proteid  derived  from  the  cell- 
nnclei  of  the  food.  In  time  a  re -arrangement  of  the  molecules  of  thyreo- 
toxin  occurs,  and  it  breaks  up  into  two  harmless  substances — an  iodo- 
globulin  and  a  nucleo-proteid — which  are  excreted  into  the  lymph  and 
blood,  and  thus  discharged  from  the  body. 

Dose. — 3  to  10  grains. 

Liquor  Thyroidei. — '  A  liquid  prepared  from  the  fresh 
and  healthy  gland  of  the  sheep.'  Each  gland  is  made  into 
100  minims  of  liquor. 
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One  gland,  freed  from  external  fat  and  connective  tissue ;  glycerin, 
34  minims  ;  0-5  per  cent,  phenol  in  distilled  water,  to  make  100  minims. 

Characters. — A  pinkish  turbid  liquid  with  a  slight  phenol 
odour,  free  from  any  putrescence.  It  does  not  keep,  and  con- 
sequently must  be  freshly  prepared. 

Active  Principle. — The  same  as  dry  thyroid. 

Dose. — 5  to  15  minims. 

Pharmacology . — Thyroid  preparations  increase  both 
proteid  and  carbo-hydrate  metabolism  and  cause  loss  of  weight. 
The  urea,  phosphates,  and  chlorides,  and,  probably  as  a  conse- 
quence, the  quantity,  of  urine  are  increased.  In  most  people 
ordinary  pharmacopceial  doses  produce  no  untoward  effects,  but 
in  many  a  varied  complex  of  symptoms  known  as  thyroidism 
has  occurred.  Itching  of  the  skin  and  palpitation  have  been 
common  symptoms,  but  headache,  giddiness,  rise  of  tempera- 
ture, rapid  pulse,  aching  pains  in  the  limbs,  vomiting  and 
diarrhoea,  sweating,  cutaneous  eruptions,  lassitude,  sleepless- 
ness, restlessness,  and  even  more  severe  symptoms  have  been 
frequent.  They  appear  to  occur  oftener  in  myxoedematous 
patients  than  in  others,  but  large  or  repeated  moderate  doses 
will  produce  undesirable  symptoms  in  most  individuals. 
Thyroid  gland  is  absorbed  rather  slowly. 

It  is  of  greatest  service  in  diseases  associated  with  atrophy 
of  the  thyroid  gland  (myxoedema,  cretinism).  In  these 
brilliant  results  are  obtained,  but  are  only  maintained  so 
long  as  the  thyroid  administration  is  continued.  Small  doses 
(1  to  3  grains  of  dry  thyroid)  should  be  used  at  the  com- 
mencement to  avoid  producing  ill-effects.  After  a  cure  has 
been  established,  a  small  dose  twice  a  week  will  usually  main- 
tain it. 

Thyroid  treatment  has  also  been  used  for  goitres,  obesity, 
scaly  skin  diseases,  especially  psoriasis,  and  certain  forms  of 
insanity.  In  all,  large  doses  of  thyroid  preparations  have 
been  given  with  irregular  results.  Obese  persons  frequently 
lose  several  pounds  in  weight  during  the  first  fortnight  of  the 
treatment,  but  this  is  not  maintained,  and  unless  a  rigorous 
dietary  is  enforced,  permanent  benefit  does  not  result. 


MUSK 
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Moschus. — '  The  dried  secretion  from  the  preputial 
folhcles  of  Moschus  moschiferus,  Linn.,'  the  musk-deer. 

Characters.— ReMioh-hvom-i  to  reddish-black,  irregular 
grains  or  masses  of  grains,  somewhat  unctuous  to  the  touch, 
with  a  characteristic  per- 
sistent odour  and  a  bitter 
taste. 

It  is  very  liable  to  be  adul- 
terated, to  such  an  extent  that  it 
is  said  that  piu-e  musk  is  difficult 
to  obtain.  It  should  not  yield 
more  than  8  per  cent,  of  ash. 

The  musk  is  usually  exported 
in  the  musk-sac.  This  on  the 
outer  side  is  greyish  or  brownish - 
yeUow,  and  shows  stiff  hairs, 
appressed  and  concentrically  ar- 
ranged around  a  nearly  central 
orifice.  The  inner  surface  is 
covered  with  a  thin  membrane. 

Constituents. — The  odo- 
riferous ingredient  has  not 

been  isolated.  Musit  sac.   Outer  surface,  showing  con- 

centric arvcingement  of  hairs  around 
Besides   this    it    contains   a       nearly  central  orifice.    Natural  size, 
bitter  resinous    substance,  cho- 

lesterin,  fatty  and  albuminous  matters,  &c.,  and,  in  the  fresh  state 
ammonia. 

-Do.se. — 5  to  10  grains. 

Pharmacology. — It  is  merely  an  odorous  substance.  As 
far  as  is  known,  it  possesses  no  specific  effects  ;  indeed,  it  has 
probably  no  definite  action.  It  has  been  used  as  a  cardiac 
and  nervous  stimulant,  and  as  an  antispasmodic,  but  it  is  of 
doubtful  value.  Its  main  use  is  in  perfumerv. 
Artificial  mu.sk  is  tri-nitro-ljulyl-toluene. 


Fig.  127. 


87 


578 


MATEEIA  MEDICA 


PURIFIED  OX  BILE 

Fel  Bovinum  Purificatum. — An  alcoholic  extract  of 
the  bile  of  the  ox,  of  thick  consistence. 

The  fresh  ox  bile  is  evaporated  to  a  quarter  of  its  bulk,  extracted  with 
double  the  volume  of  90  per  cent,  alcohol,  and  the  clear  alcoholic  solution 
evaporated  on  a  water-bath  to  a  thick  consistence. 

Characters, — A  dark  yellowish-green  substance,  some- 
what hygroscopic,  with  an  unpleasant,  bitter,  but  partly  sweet 
taste.    Soluble  in  water  and  in  alcohol. 

It  should  give  Pettenlsofer's  reaction,  and  should  give  no  precipitate 
when  its  aqueous  solution  is  added  to  90  per  cent,  alcohol,  showing 
absence  of  unpurihcd  ox  bile. 

Dos^. — 5  to  15  grains. 

PJiarmacology. — Its  action  is  similar  to  that  of  the  normal 
bile.  This  plays  an  important  part  in  the  action  of  some 
purgatives.  It  has  been  employed  in  cases  where  the  excre- 
tion of  bile  into  the  duodenum  is  deficient  or  wanting  (as  in 
obstructive  jaundice),  especially  in  combmation  with  those 
purgatives  which  require  the  presence  of  bile  for  their  full 
action,  but  it  is  rarely  employed  at  the  present  time.  Unless 
admmistered  in  keratin-coated  capsules  or  pills  it  is  liable  to 
derange  the  stomach. 

CLAEIFIED  HONEY 

Mel  Depuratum. — '  Honey  of  commerce,  melted  in  a 
water-bath,  and  strained,  while  hot,  through  flannel  previously 
moistened  with  warm  water.' 

Characters. — A  yellowish  to  brown  syrupy  liquid,  with  a 
characteristic,  slightly  variable  odour,  and  a  very  sweet 
taste. 

When  kept,  it  becomes  a  granular  pasty  mass  owing  to  crystallisation 
of  the  sugar. 

It  should  contain  no  starch  and  only  traces  of  sulphates,  and  should 
yield  not  more  than  0-25  per  cent,  of  ash. 
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Chief  Constituent. —  IiiYevt  sugar  (dextrose  and  levulose) 
(about  75  per  cent.). 

It  contains  also  small  quantities  of  proteids,  wax,  volatile  oil,  formic 
acid,  and  other  substances. 

Pharmacology. —Its  action  is  similar  to  that  of  cane 
sugar.  Small  quantities  are  demulcent  to  the  mouth  and 
throat ;  large  quantities  are  laxative  but  sometimes  produce 
griping. 

It  is  an  ingredient  of  Confectio  Piperis,  Mel  Boracis,  Oxymel,  and 
Oxymel  Scillae. 


LEECHES 

Two  kinds  of  leeches  are  official— the  green  leech  and  the 
speckled  leech.  They  differ  in  the  appearance  of  their  ventral 
surface. 

Hirudo.  —  '  1.  Sanguisuga  medicinalis,  Savigny,  the 
Speckled  Leech  ;  and  2.  Sanguisuga  officmalis,  Savigny,  the 
Green  Leech.' 

Characters. —An  elongated  flattened  aquatic  worm,  about 
4  inches  in  length.  Body  soft,  smooth,  marked  with  90  to  100 
annulations,  widest  a  little  behind  the  middle  and  gradually 
tapering  towards  each  end,  where  it  terminates  in  a  sucker, 
the  anterior  sucker  being  small,  oval,  somewhat  ventral,' 
and  perforated  by  the  mouth  with  its  tri-radiate  jaws,  the 
posterior  being  large,  round,  and  imperforate.  The  dorsum 
is  convex,  dark  olive-green,  and  marked  with  three  pairs  of 
rusty-red  stripes.  The  ventral  surface  is  much  less  convex 
and  lighter  in  colour,  being  greenish-yellow  spotted  with  black 
in  the  speckled  leech,  and  olive-green,  not  spotted,  in  the 
green  leech. 

Pharmacology.— Thej  are  used  to  extract  blood  locally. 
They  attach  themselves  by  the  anterior  sucker  and  cut 
through  the  skin  by  means  of  their  tri-radiate  jaws  (hence 
they  leave  a  characteristic  tri-radiate  mark)  and  suck  blood 
until  they  are  gorged,  when  they  drop  off.  The  blood  is  pre- 
vented from  coagulating  by  the  salivary  secretion.    As  some 
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of  this  is  left  in  the  wound  it  is  sometimes  necessary  to  apply 
an  astringent  to  stop  the  bleeding.  One  leech  abstracts  from 
one  to  two  teaspoonfuls  of  blood. 

They  are  used  to  relieve  localised  visceral  pain  and 
inflammation.  Thus  they  are  applied  over  the  cardiac  region 
in  pericarditis,  over  the  back  in  pleurisy,  and  over  the  liver 
in  hepatic  congestion.  Five  to  ten  are  commonly  used,  and 
generally  with  benefit.  • 


APPENDIX 


INDIAN  AND  COLONIAL  ADDENDUM 

This  Supplement  to  the  Pharmacopoeia  was  published  in  1900  for 
the  purpose  of  making  official  and  thereby  giving  a  certain 
standard  to  remedies  employed  by  medical  practitioners  in  India, 
the  colonies,  and  other  dependencies.  Many  of  these  remedies 
are  similar  in  action  to,  and  a  few  are  practically  identical  in 
composition  with,  some  in  the  body  of  the  Pharmacopoeia.  Thus 
the  action  of  Urginea  is  so  similar  to  that  of  Scilla,  and  Mylabris, 
the  Cliinese  blistering  beetle,  to  that  of  Cantharis,  that  the 
numerous  preparations  of  Urginea  and  Mylabris  are  the  same  in 
kind  and  mode  of  preparation  as  those  of  Scilla  and  Cantharis 
respectively.  The  drugs  of  the  Addendum,  however,  are  not 
intended  to  be  used  by  pharmacists  and  dispensers  as  substitutes 
for  other  official  drugs.  They  are  only  for  the  use  of  medical 
practitioners  acquainted  with  their  action  and  uses,  and  are  official 
mainly  because  they  can  be  obtained  more  easily  than  other  drugs 
allied  to  them  in  action. 

The  various  colonies  and  dependencies  are  divided  by  the 
pharmacopoeial  authorities  into  Indian,  African,  Australasian, 
Eastern,  Mediterranean,  North  American,  and  West  Indian.  The 
Eastern  colonies  include  Ceylon,  Hong  Kong,  Labuan,  Mauritius, 
Seychelles  Islands,  and  Straits  Settlements.  The  components  of 
the  other  groups  will  be  readily  understood. 

By  far  the  largest  number  of  drugs  is  for  the  use  of  practi- 
tioners in  India  and  the  Eastern  colonies,  and  as,  with  ono 
exception,'  they  are  identical,  they  will  be  described  together  and 
taken  first. 


'  Agi'opyrnm  is  official  for  the  Eastern  colonies,  but  not  for  India. 
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MODIFICATIONS  OP  OFFICIAL  PEEPAEATIONS 

Modifications  in  certain  official  preparations  are  allowed  in 
India  and  those  colonies  and  dependencies  where  the  prevailing 
high  temperatures  make  these  preparations  too  soft  for  use  or 
liable  to  undergo  fermentation  ;  or,  in  a  few  cases,  where  the  drug 
in  the  form  specified  by  the  Pharmacopoeia  cannot  be  obtained. 
These  modifications  are  as  follows. 

Adeps  Induratus— Lard  deprived  of  a  portion  of  its  oil 
by  pressure.  It  may  be  used  in  place  of  lard  in  making  the 
preparations  into  which  this  enters. 

Aquae. — The  modification  referred  to  (page  20),  viz.  tritu- 
rating the  essential  oil  with  twice  its  weight  of  calcium  phosphate, 
and  afterwards  with  500  times  its  weight  of  distilled  water,  and 
filtering,  is  allowed  for  certain  waters.  Waters  thus  prepared  are 
distinguished  by  the  addition  of  Oleum  to  the  name.  Those  allowed 
are — 

Aqua  Olei  Anethi,  Aqua  Olei  Anisi,  Aqua  Olei  Carui,  Aqua  Olei  Cin- 
namomi.  Aqua  Olei  Fceniculi,  Aqua  Olei  Menthae  Piperitse,  Aqua  Olei 
Menthae  Viridis,  Aqua  Olei  Pimentae. 

Emplastra. — The  addition  of  more  or  less  hard  soap,  indu- 
rated lard,  resin,  or  yellow  beeswax  is  allowed,  provided  that  the 
proper  proportion  of  active  ingredient  in  the  finished  product  is 
maintained. 

Extracta  Liquida. — Any  liquid  extract  containing  less 
than  ^  its  Aveight  of  90  per  cent,  alcohol  may  have  the  proportion 
increased  to  this  amount  where  necessary. 

Limonis  Cortex  Siccatus. — Dried  lemon  peel  may  be 
substituted  for  the  fresh  peel  in  making  compound  infusion  of 
orange  peel,  compound  infusion  of  gentian,  syrup  of  lemon,  and 
tincture  of  lemon,  in  places  where  the  fresh  peel  cannot  be  ob- 
tained. 

Suppositoria.-^More  or  less  white  beeswax  may  be  used 
in  place  of  an  equivalent  quantity  of  oil  of  theobroma  where 
necessary. 

Syrupus  Rhoeados.— The  quantity  of  alcohol  may  be 
increased  to  not  more  than  double  the  quantity  previously  speci- 
fied (page  571) ;  an  equivalent  amount  of  water  must  be  omitted. 
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Unguenta. — More  or  less  indurated  lard,  prepared  suet, 
yellow  beeswax,  or  white  beeswax  may  be  used,  provided  that  the 
official  proportion  of  active  ingredient  is  maintained. 


INDIA  AND  EASTEEN  COLONIES 
ACACIA  BARK 

AcaciaB  Cortex. — The  dried  bark  of  Acacia  arabica,  Willcl., 
or  of  Acacia  decurrens,  Willcl.,  obtained  from  wild  or  cultivated 
trees  at  least  seven  years  old,  and,  after  drying,  kept  one  year 
before  use. 

Characters. — 1.  Acacia  arabica  (Babul  bark).  Hard  and  woody, 
and  tending  to  divide  into  layers.  Externally  rusty  brown,  older 
pieces  being  covered  with  a  thick,  blackish,  fissured  periderm. 
Internally  smooth  but  fibrous,  and  longitudinally  striated.  Taste 
astringent  and  mucilaginous. 

2.  Acacia  decurrens  (see  page  610). 

Chief  Gonstikieiits. — Tannin  (about  20  per  cent.) ;  gnm<. 

A  small  quantity  of  gallic  acid  is  also  present. 

Decoctum  Acaciae  Corticis. — 1  in  16.' 
Dose. — ^  to  2  fluid  ounces. 

Pharmacology. — It  is  markedly  astringent,  owing  to  the  tannin 
it  contains.  Its  action  is  similar  to  that  of  other  tannin-containing 
drugs  (see  page  412),  and  it  may  be  used  for  the  same  purposes. 
It  is  employed  chiefly  as  an  astringent  injection  in  inflammatory 
conditions  of  mucous  membranes  (leucorrhoea,  diarrhoea,  &c.),  and 
is  given  by  the  mouth  for  diarrhoea. 

ACALYPHA 

Acalypha.  The  fresh  and  dried  herb,  Acalypha  indica. 
Linn.' 

Characters. — An  annual ;  stem  erect,  1  to  2  feet  high  ;  leaves 
ovate  to  rhomboid-ovate,  with  three  principal  nerves,  the  two 
external  branching  on  the  outer  side  only,  serrated,  except  on  the 


'  See  foot-note  page  20. 
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lower  tapering  portion;  petiole  long;  flower  spikes  axillary  and 
bearing  numerous  small  green  flowers,  crowned  by  a  cross-shaped 
body,  the  base  of  which  is  surrounded  by  a  three-leaved  calyx. 
Active  Principle. — Probably  acalyphine,  an  alkaloid. 

Tannin  and  a  volatile  oil  are  also  present.  The  alkaloid  has  not  been 
isolated  in  a  pure  condition,  and  nothing  is  known  regarding  its  pharmacology. 

Prepared  from  the  fresh  herb. 

Succus  Acalyphas. — The  juice  to  which  ^  its  volume  of 
90  per  cent,  alcohol  has  been  added. 
Dose. — 1  to  4  fluid  drachms. 

Prepared  from  the  dried  liei  b. 

Extractum  Acalyphae  Liquidum. — 1  in  1. 

Dose. — 5  to  JJO  niiiiims. 

Pharmacology. — Its  action  is  somewhat  similar  to  that  of 
ipecacuanha  root  (see  page  340),  but  it  is  also  stated  to  be  laxative. 
Full  doses  of  the  succus  produce  vomiting,  and  are  used  to  dis- 
lodge excessive  bronchial  secretion  in  cases  of  bronchitis  in 
children,  and  for  other  purposes  for  which  emetics  are  useful. 
Small  doses  of  both  preparations  are  chiefly  expectorant,  and  are 
used  in  the  treatment  of  bronchitis.  The  juice  made  into  a  hni- 
ment  is  sometimes  used  as  a  mild  counter-irritant  in  rheumatic 
and  other  pains,  and  it  has  been  applied  in  chronic  skin  diseases. 

ADHATODA 

Adhatoda.— -' The  fresh  and  dried  leaves  of  Adhatoda 
Vasica,  Nees.' 

C/zfM'acters.— Smooth,  lanceolate,  entire,  5  to  6  inches  long, 
and  about  inches  broad.  The  dried  leaves  are  dark  green,  but 
yield  a  powder  of  a  lighter  tint.  The  odour  is  strong,  characteristic, 
and  somewhat  tea-like ;  the  taste  is  bitter. 

Chief  Constihtents. —Y^sicine,  a  crystalhne  alkaloid  ;  a  volatile 

oil. 

The  alkaloid  occurs  combined  with  adhatodic  acid. 

Prepared  from  the  fresh  leaves. 

Succus  Adhatodae.— The  strained  juice. 
Dose.— 1  to  4  fluid  drachms. 


INDIA  AND  EASTEKN  COLONIES  685 


Prepared  from  the  dried  leaves. 

Extractum  Adhatodae  Liquidum.— 1  in  1. 

Dose. — 20  to  60  minims. 

Tinctura  Adhatodae.— 1  in  8. 

Dose. — ^  to  1  fluid  drachm. 

Pharmacology. — It  is  said  to  be  poisonous  to  lower  animals 
(insects,  fish,  frogs),  but  not  to  mammals.  It  is  used  as  an  expec- 
torant in  phthisis  and  chronic  bronchitis,  and  as  an  antispasmodic, 
chiefly  in  the  form  of  cigarettes  made  of  the  dried  leaves,  in 
asthma.  A  considerable  quantity  of  ammonia  appears  to  be 
formed  when  the  leaves  are  smoked. 

COUCH  GEASS— TEITICUM 

Agropyrum.^ — '  The  dried  rhizome  of  Agropyrum  repens, 
Beaitvois  (Triticum  repens.  Linn.).' 

Characters. — The  long,  slender  rhizome,  which  is  about  inch 
thick,  is  usually  cut  into  pieces  from  g-  to  ^  inch  in  length.  These, 
when  dried,  are  pale  yellow,  rigid,  marked  with  5  or  6  longitudinal 
ridges,  and  hollow  except  at  the  nodes,  which  may  show  the 
remains  of  roots  and  leaf-bases.  It  has  no  odour,  but  has  a 
faintly  sweet  and  bland  taste. 

Chief  Constituents. — Triticin  (7  to  8  per  cent.),  a  carbohydrate 
yielding  levulose  on  hydrolysis  ;  sugar ;  mucilage  ;  organic  salts 
(malates,  &c.).    It  contains  no  starch. 

Decoctum  Agropyri. — 1  in  20. 

Dose. — ^  to  2  fluid  ounces. 

Extractum  Agropyri  Liquidum. — 1  in  1. 

Dose. — 1  to  2  fluid  drachms. 

Pharmacology . — It  is  demulcent,  and  is  said  to  be  diuretic.  It 
is  used  chiefly  as  an  auxiliary  agent  in  the  treatment  of  diseases 
of  the  genito-urinary  tract. 

ALSTONIA 

Alstonia — dita  bark.  '  The  dried  bark  of  Alstonia  scholaris, 
Pi.  Broivn,  and  of  Alstonia  constricta,  F.  v.  M.' 

The  former  bark  is  official  for  India  and  the  Eastern  colonies ;  the  latter 
for  the  Australasian  colonies. 


'  Agropyrum  is  not  official  in  India. 
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Characters. — 1.  Alstouia  scholaris.  Somewhat  spongy,  irregular 
fragments,  from  ^  to  ^  inch  thick.  Externally  rough,  fissured, 
brownish-grey,  occasionally  marked  by  blackish  spots  ;  internally  of 
a  bright  buff  colour.  Fracture  short  and  coarse,  the  fractured 
surface  under  a  lens  showing  numerous  fine  medullary  rays.  No 
distinctive  odour  ;  taste  bitter  when  chewed. 

2.  Alstonia  constricta  (see  page  610). 

Chief  Constituents. — Ditamine  (0"04  per  cent.),  a  crystalline 
alkaloid  ;  echitamine,  a  crystalline  alkaloid  ;  echitenine,  an  amor- 
phous alkaloid. 

Ditaine  is  an  impure  mixture  of  these.  The  bark  also  contains  three  crystal- 
line substances — echicerin,  echitin,  echitein — and  two  amorphous  substances — 
echiretin  and  echicaoutchin — and  other  unimportant  ingredients. 

Infusum  Alstoniae. — 1  in  20. 

Dose. — 5  to  1  fluid  ounce. 

Tinctura  Alstoniae.— 1  in  8. 

Dose. — h  to  1  fluid  drachm. 

Pharmacology. — Ditaine,  the  mixture  of  alkaloids,  injected  into 
frogs  in  doses  of  -^.j  grain,  depresses  the  spinal  cord,  and,  later, 
paralyses  the  muscles  and  the  vagus  nerve-endings ;  1\  grain 
injected  into  mammals  produces  a  curare-like  action. 

The  drug  is  used  as  a  bitter  tonic  in  small  doses,  and  as  a 
remedy  for  malaria  and  malarial  conditions  in  large  doses.  It 
has  been  said  to  be  as  valuable  as  cinchona  bark  for  malaria,  and 
to  be  practically  free  from  ill-effects.  It  is  also  used  as  aii  anthel- 
mintic, and  as  a  remedy  for  chronic  diarrhoea  and  the  later  stages 
of  dysentery.  In  certain  cases  the  tincture  is  said  to  have  acted 
as  a  galactagogue. 

ANDROGEAPHIS 

Andrographis — Great,  Kiryat.  '  The  dried  plant,  Andro- 
graphis  paniculata,  Nees.' 

Characters. — Stem  dark-green,  somewhat  quadrangular,  longi- 
tudinally furrowed,  and  slightly  winged  in  the  upper  portion,  1  to 
3  feet  in  length.  Eoot  simple,  fusiform,  woody.  Leaves  thin 
and  brittle,  lanceolate,  entire  ;  upper  surface  dark-green,  smooth, 
and  shining  ;  lower  surface  paler  and  finely  granular ;  up  to  3 
inches  in  length  and  1  inch  broad ;  opposite  and  shortly  petiolate. 
Calyx  hairy  and  deeply  5 -cleft.    Fruits  are  erect,  2-valved  cap- 
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sules,  somewhat  cylindrical  in  shape  with  tapering  ends,  and 
mariied  hy  a  longitudinal  furrow  on  each  valve.  The  drug  has  a 
very  bitter  taste,  but  no  odour. 

Active  Principle. — A  bitter  neutral  principle. 

Infusum  Andrographidis. — 1  in  20. 

Dose. — h  to  1  fluid  ounce. 

Liquor  Andrographidis  Concentratus.—l  in  2. 

Dose. — I  to  1  fluid  drachm. 

Tinctura  Andrographidis. — 1  in  10. 

Dose. — ^  to  1  fluid  drachm. 

Pharmacology. — It  has  the  action  of  a  bitter,  and  is  employed 
in  the  conditions  for  which  bitters  are  useful  (page  453).  It  is 
sometimes  called  Indian  Chiretta.  Its  preparations  darken  on 
the  addition  of  salts  of  iron. 


AIIISTOLOCHIA 

Aristolochia — the  Indian  birthwort.  'The  dried  stem 
and  root  of  Aristolochia  indica,  Linn.' 

Characters. — 1.  Stem.  Usually  seen  in  more  or  less  cylin- 
drical pieces,  about  f  inch  in  diameter,  marked  with  projecting 
scars  of  leaves  and  branches.  Bark  greyish-yellow  ;  in  young 
specimens  marked  with  longitudinal  furrows  and  reticulations  ; 
in  old  specimens  warty,  with  few  transverse  fissures  and  longi- 
tudinal furrows.  The  transverse  section  shows  a  somewhat  thick 
bark  and  a  central  woody  portion  in  which  distinct  wedge-shaped 
pieces  of  xylera  can  be  seen. 

2.  Eoot.  Dark  orange-brown,  undulated,  and  showing  distinct 
transverse  constrictions.  The  bark  is  easily  separated  from  the 
wood  and  is  often  absent  in  patches. 

The  odour  of  both  stem  and  root  is  aromatic  and  campho- 
raceouH  ;  the  taste  is  bitter  and  somewhat  camphoraceous. 

Chief  Constituents. — An  alkaloid  (aristolochine  ?)  ;  yellow  acid 
resinous  matter ;  volatile  oil  ;  tannin. 

Liquor  Aristolochiae  Concentratus. — 1  in  2. 

Dose. — ^  to  2  fluid  drachms. 

Tinctura  Aristolochiae. — 1  in  5. 

Dose. — ^  to  1  fluid  drachm. 
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Pharmacology. — Its  action  is  chiefly  that  of  an  aromatic  bitter, 
and  it  may  be  used  in  the  conditions  in  which  such  drugs  are  of 
benefit  (see  page  454).  It  has  been  given  in  intermittent  and  other 
fevers,  in  labom-  to  increase  the  contractions  of  the  uterus,  and  as 
a  remedy,  internally  and  externally,  in  snake  bites,  but  it  is 
probably  of  little  value  in  such  conditions. 

INDIAN  ORANGE  PEEL 

Aurantii  Cortex  Indicus. — '  The  fresh  and  dried  outer 
part  of  the  pericarp  of  varieties  of  Citrus  Aurantium,  grown  in 
India  and  Ceylon.' 

Characters. — Similar  to  those  described  (page  462). 

It  may  be  used  for  making  the  preparations  into  which  fresh 
and  dried  bitter-orange  peel  enter  (pages  462,  463). 

INDIAN  AZADIBACH 

Azadirachta  Indica — Neem  (Nim)  or  Margosa  bark. 
'  The  dried  bark  of  the  stem  of  Melia  Azadirachta,  Linn.,'  the 
Indian  lilac. 

Characters.— ^Y\^i\y  channelled  pieces,  varying  in  size,  but. 
usually  2  or  3  inches  wide,  and  about  },  inch  thick.  Externally 
rusty-grey,  rough,  and  cracked  ;  internally  yellowish  and  foliated. 
Fracture  fibrous.    It  has  no  odour,  but  has  a  bitter,  shghtly 
astringent  taste. 

Chief  Constituents. — A  bitter  amorphous  resinous  substance ; 
an  alkaloid  ?  tannin  ;  gum. 

An  alkaloid  has  been  obtained  from  the  seeds,  and  it  probably  exists  in  the 
bark,  but  it  has  not  been  isolated. 

Infusum  Azadirachtae  Indicae. — 1  in  100. 

It  is  prepared  with  cold  distilled  water. 
Dose. — \  to  1  fluid  ounce. 

Tinctura  Azadirachtae  Indicae. — 1  in  10. 

Dose. — \  to  1  fluid  drachm. 

Pharmacology, — Its  action  is  that  of  a  bitter,  and  it  is  used 
mainly  as  such  (page  453).  It  is  said  "to  be  useful  in  malaria. 
Owing  to  the  tannin  it  contains,  it  is  slightly  astringent  and  is 
also  incompatible  with  preparations  of  iron. 
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(Other  parts  of  the  Indian  hlac  are  used,  more  especially  by 
natives,  for  various  purposes  ;  the  leaves,  as  a  poultice  or  decoction 
for  skin  diseases  ;  the  root-bark,  as  an  anthelmintic  ;  the  sulphur- 
containing  oil  from  the  seeds,  for  skin  diseases  and  as  a  stimula- 
ting embrocation  in  chronic  rheumatism,  &c.) 

BAEL  FKUIT 

Belae  Fructus.— '  The  fresh  half -ripe  fruit  of  ^gle  Mar- 
melos,  Correa,'  the  Bengal  quince. 

Characters. — Globular  to  pear-shaped,  about  the  size  of  a 
large  orange,  hard,  nearly  smooth,  pale  yellowish-brown  to 
greyish-brown,  and  showing  a  circular  scar  where  the  peduncle 
was  attached.  The  rind  is  about  |  inch  thick,  and  consists  of  an 
outer  portion  containing  oil-glands  and  an  inner,  more  woody 
portion.  It  encloses  10  to  15  carpels  or  cells  which  are  firmly 
adherent  to  it,  each  of  which  contains  several  compressed  seeds 
covered  with  whitish  woolly  hairs  embedded  in  a  yellowish  or 
reddish  mucilaginous  pulp.  The  odour  is  slightly  aromatic ;  the 
taste  mucilaginous  and  shghtly  acid  and  astringent. 

Dried  transverse  slices  of  the  fruit  are  also  used,  but  are  not  official.  The 
rind  is  reddish ;  the  pulp  is  hard,  brittle,  orange-brown  to  cherry-red  exter- 
nally, paler  within. 

Chief  Constituents. — Tannin  (small  quantities) ;  organic  acids  ; 
mucilaginous  and  pectinous  substances. 

Extractum  Belae  Liquidum.— 1  in  1. 

Dose. — 1  to  2  fluid  drachms. 

Pharmacology. — It  is  mildly  astringent,  and  is  used  principally 
in  chronic  diarrhoea  and  the  later  stages  of  dysentery. 

BBKBEEIS 

Berberis.— '  The  dried  stem  of  Berberis  aristata,  DC.,'  the 
Indian  barberry. 

Characters. — Undulating  pieces,  1  to  2  inches  thick ;  orange- 
brown  and  marked  with  slightly  wavy  longitudinal  strite  and 
occasionally  with  shallow  longitudinal  depressions,  except  in 
patches  where  the  periderm  has  been  removed,  which  exhibit  the 
darker  brown  cortex.  The  transverse  section  shows  a  brown  bark 
and  a  bright-yellow,  finely  radiate  wood.  The  odour  is  sH^ht  • 
the  taste  bitter. 
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Chief  Constituents.— Bexherme,  a  yellow  crystalline  alkaloid ; 
oxyacanthine,  a  colourless  crystalline  alkaloid ;  tannin. 

CH2  0 

I 

C 


CH         CH  CH,, 


Bei-bcriiie 

Oxyacanthine  C,,H,,(OH)(OCH.,),N. 

Berban^jne  (C|sH,j,N0,2H.p)  is  said  to  occur  in  the  root,  but  has  not  been 
found  in  the  stem. 

Liquor  Berberidis  Concentratus. — 1  in  2. 

Dose. — ^  to  1  fluid  drachm. 

Tinctura  Berberidis. — 1  in  10. 

Dose. — I  to  1  fluid  drachm. 

Pharmacology. — Its  action  is  chiefly  that  of  a  bitter  (page  453) ; 
it  is  also  slightly  laxative.  It  is  used  as  a  bitter  and  also  as  a 
remedy  for  chronic  diarrhcEa  and  dysentery,  and  for  malaria. 
For  the  last-named  disease  it  is  very  inferior  to  quinine. 

Berberine  injected  into  animals  depresses  the  motor  centres  and  the  spinal 
cord ;  1|  grains  administered  thus  to  a  rabbit  caused  paralysis,  diarrhoea,  fall 
of  temperature,  and  death  from  respiratory  and  cardiac  failm'e.  When  ad- 
ministered by  the  mouth,  however,  12  grains  produced  only  relaxation  of  the 
bowels,  and  slight  tremors  and  depression. 

In  men,  doses  of  8  to  15  grains  given  by  the  mouth  have  only  a  laxative 
action ;  even  50  grains  produced  no  other  distinct  symj)toms. 

In  view  of  its  use  in  malaria  it  is  interesting  to  note  that  it  diminishes  or 
inhibits  the  amoeboid  movements  of  white  blood-corpuscles. 


BETEL 

Betel. — '  Tlie  leaves  of  Piper  Betle,  Linn.,'  the  betel  pepper. 

Characters. — Yellowish  and  brittle,  broadly  ovate,  acuminate, 
obliquely  cordate  at  base,  5-  or  7-nerved,  having  a  v.-arm  aromatic 
and  somewhat  bitter  taste. 
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They  frequently  occur  in  commerce  tied  up  or  stitched  together  into 
paclfets. 

Active  Principle. — A  volatile  oil. 

It  consists  mainly  of  chavibetol,  but  also  contains  chavicol,  cadinene,  and 
other  terpenes  and  oxygenated  substances.  The  oil  obtained  from  betel  grown 
in  different  countries  varies  somewhat  in  composition. 

C„H„-OH     (3)  C„h/^^-"^(^^ 
\0CH3(4)  (4) 

Chavibetol  Ohavicol 

Pharmacology.— action  is  similar  to  that  of  drugs  contain- 
ing a  volatile  oil  (page  469),  and  it  may  be  used  for  the  same 
purposes. 

Chavibetol  is  an  isomer  of  eugenol  (page  484)  and  has  a  very  similar  action 
to  this  substance.    It  is  said,  however,  to  be  more  powerfully  antiseptic. 

Betel  leaves  are  used  lai'gely  as  a  domestic  remedy  for  a  number  of  con- 
ditions, and,  mixed  with  lime  and  black  catechu,  or  with  cardamoms  and  other 
aromatics,  are  habitually  chewed  as  a  gentle  exhilarant. 


BUTEA  GUM 

Buteae  Gummi.  Bengal  Kino.  'The  inspissated  juice 
obtained  from  incisions  in  the  stem  of  Butea  frondosa,  Boxh.,'  the 
Dhak  tree. 

Characters.— ^m&\],  irregular,  shining  fragments  of  a  dark  ruby 
colour,  without  odour,  bu'.  with  a  strongly  astringent  taste.  Thin 
laminae  are  transparent.  Partially  soluble  in  water  and  in  alcohol, 
the  alcoholic  solution  being  nearly  colourless. 

About  40  per  cent,  should  be  soluble  in  hot  90  per  cent,  alcohol.  By  keep- 
ing, the  gum  becomes  duller  and  darker  and  less  soluble  in  alcohol. 

The  gum  is  frequently  contaminated  with  pieces  of  corky  bark  and  other 
impurities.    These  should  be  removed  before  it  is  used. 

Constit^tents.—TQ:Urvm  (20  to  60  per  cent.)  ;  gum  (about  20  per 
cent.) ;  colouring  and  extractive  matter. 

Pharmacology.— Its  action  and  uses  are  similar  to  those  of  kino 
and  other ^  tannin-yielding  drugs  (see  page  412).  It  may  be 
employed  in  place  of  kino  to  make  the  preparations  into  whicla 
this  substance  enters  (page -418). 

BUTEA  SEEDS 

Buteae  Semina.— '  The  seeds  of  Butea  frondosa,  Hoxb.' 
Oinracters. — Flat  reniform  seeds,  1  to  1^  inches  long,  ^'  to 
1  inch  broad,       to       inch  thick,  having  a  thin,  glossy,  dark 
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reddish -brown,  veined  and  wrinkled  seed-coat,  which  encloses  two 
large  yellow  leafy  cotyledons,  and  shows  a  prominent  hilum  near 
the  middle  of  the  concave  edge.  The  odour  is  faint ;  the  taste 
slightly  acrid. 

Active  Principles. — Unknown. 

Pulvis  Buteae  Seminum. — The  seeds  deprived  of  the 
seed-coat  by  soaking  in  water,  dried  and  powdered. 
Dose. — 10  to  20  grains. 

Pharmacology. — The  seeds  are  used  as  a  remedy  to  expel  the 
round  worm.  They  have  also  a  laxative  effect.  Occasionally 
vomiting,  and  even  irritation  of  the  kidneys,  is  said  to  follow  their 
use. 

Made  into  a  paste  with  lemon  juice,  they  produce  a  rube- 
facient effect  when  applied  to  the  skin,  and  are  employed  in 
chronic  ringworm  and  allied  conditions. 

CALOTKOPIS 

Calotropis— mudar.  '  The  dried  root-bark  of  Calotropis 
procera,  E.  Brotvn ;  and  of  Calotropis  gigantea,  B.  Broivn ;  freed 
from  the  outer  corky  layer.'  Botli  varieties  occur  mixed  in  the 
commercial  drug. 

C/iaracte7's.— Short,  more  or  less  quilled  pieces,  to  ^  inch 
tliick,  but  not  exceeding  1^  inches  in  width,  covered  with  a  soft 
greyish-buff  outer  layer,  strongly  furrowed  and  reticulated,  and 
easily  separated  from  the  underlying  yellowish-white  tissues. 
Internal  surface  pale  brown,  somewhat  granular.  Fracture  mealy. 
Odour  faint;  taste  mucilaginous,  bitter  and  acrid. 

The  soft  outer  bark  must  be  removed  before  the  drug  is  used. 

Active  Princi'ple. — A  crystalline  bitter  principle  ? 
A  yellow  bitter  resin  has  also  been  obtained. 

The  juice  of  the  plant  yields  a  kind  of  caoutchouc,  which  contains  sub- 
stances similar  to  those  obtained  from  gutta-percha. 

Dose,  in  'poioder. — 3  to  10  grains  as  a  tonic  ;  30  to  60  grains  as 
an  emetic. 

Tinctura  Calotropis.— 1  in  10. 

Dose. — \  to  1  fluid  drachm. 

Pharmacology.  —  Its  action  resembles  somewhat  that  of 
ipecacuanha  root  (page  340).  The  juice  applied  externally  is 
irritant.  The  bark  taken  by  the  mouth  in  small  doses  acts  as  a 
mild  diaphoretic  and  expectorant.    In  large  doses  ic  produces 
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vomiting  accompanied  by  much  nausea,  and  may  also  cause 
diarrhoea. 

It  has  been  used  in  a  large  number  of  diseases  —  bron- 
chitis, dysentery,  malaria,  syphilis,  leprosy,  chronic  rheuixia- 
tism,  elephantiasis,  &c. — but  it  is  probably  of  greater  service  when 
applied  externally  than  when  given  internally. 

INDIAN  GAMBOGE 

Cambogia  Indica. — '  The  gum-resin  obtained  from  Gar- 
cinia  Morella,  Desrouss.' 

Characters. — It  occurs  in  irregular  fragments,  but  is  otherv/ise 
similar  to  Siam  gamboge  (page  528).  It  must  be  free  from 
particles  of  wood,  and  other  extraneous  matter. 

Constituents. — Practically  the  same  as  Siam  gamboge  (page 
529). 

Dose. — 5  to  2  grains. 
Pharmacology  (see  page  529). 

BLACK  CATECHU  . 

Catechu  Nigrum— cutch.  '  An  extract  prepared  from  the 
wood  of  Acacia  Catechu,  Willcl.' 

Characters. — Usually  in  irregular,  hard,  brittle,  dark-brown  or 
nearly  black 'masses,  with  a  sweetish  astringent  taste,  but  without 
odour.  It  breaks  vath  a  somewhat  conchoid al  fracture ;  the 
fractured  surface  is  porous  and  glossy,  occasionally  softish  in- 
ternally. It  yields  a  dull  reddish-brown  powder.  Partially 
soluble  in  cold,  almost  entirely  in  boiling  water,  but  depositing 
crystals  (catechin)  on  cooling ;  at  least  80  per  cent,  should  be 
soluble  in  90  per  cent,  alcohol. 

It  should  yield  not  more  than  6  per  cent,  of  ash. 

Chief  Constituents. — Catechu-tannic  acid  (30  to  40  per  cent.) ; 
catechin  (aca-catechin). 

Catechu-red,  quercetin,  and  other  unimportant  substances  occur. 

Catechu-tannic  acid  gives  a  dark-green  colour  with  solutions  of  ferric  salts. 
The  same  reaction  is  obtained  with  an  aqueous  solution  of  catechu.  If  made 
alkaline  with  caustic  soda  solution,  the  colour  changes  to  purple.  The  relation 
of  catechu-tannic  acid  to  catechin  and  catechu-red  is  given  on  page  417. 

Dose. — 5  to  16  grains. 

Pharmacology. — Its  action  is  similar  to  that  of  pale  catechu. 
It  may  be  used  for  making  the  preparations  into  which  pale 
catechu  enters  (page  417). 

38 
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CISSAMPELOS 

Cissampelos — false  pareira  root.  'The  dried  root  of 
Cissampelos  Pareira,  Linn.' 

Characters.  —  Dark- brown,  slightly  compressed,  undulating 
pieces,  about  \  inch  in  diameter,  marked  by  broad,  shallow  longi- 
tudinal furrows  and  fine  transverse  cracks.  The  fracture  is 
fibrous.  A  transverse  section  shows  a  narrow  bark  and  a  yellowish- 
brown  wood  which  is  composed  of  10  to  20  radial  wedges 
separated  by  narrow  medullary  rays.  The  .bark  is  easily  separated 
from  the  wood.    It  has  no  odour,  but  has  a  bitter  taste. 

Active  Principle. — Pelosine  (about  0'5  per  cent.),  an  alkaloid 
(see  page  353). 

Decoctum  Cissampeli. — 1  in  8. 

Dose. — -}j  to  2  fluid  ounces. 

Extractum  Cissampeli  Liquidum.— Contains  approxi- 
mately ;|  its  weight  of  the  water-soluble  ingredients  of  the  root. 
Dose. — \  to  2  fluid  drachms. 

Pharmacology. — Its  action  and  uses  ai-e  similar  to  those  of 
pareira  root  (page  353). 

COSCINIUM 

Coscinium — false  calumba.  '  The  dried  stem  of  Coscinium 
fenestratum,  Colebr.' 

Characters. — Cylindrical,  straight  or  twisted  pieces,  up  to 
4  inches  in  diameter,  with  a  pale  yellowish-grey  cork,  which  is 
generally  absent  ia  patches,  displaying  the  brown  cortex  ;  furrowed 
longitudinally,  and  sometimes  showing  narrow  transverse  fissures. 
The  fracture  is  splintery.  The  transverse  section  shows  a  more  or 
less  thick  bark  enclosing  a  single  ring  of  wedge-shaped  wood 
bundles,  separated  by  lighter-coloured  expanding  medullary  rays, 
which  further  encloses  a  small  central  pith.  It  has  no  odour,  but 
has  a  bitter  taste. 

Chief  Constituents. — Berberine,  a  yellow  crystalline  alkaloid 
(see  page  590) ;  a  saponin. 

A  yellow  dye-stuff  is  also  present. 

Infusum  Coscinii. — 1  in  20. 

Dose. — ^  to  1  fluid  ounce. 
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Liquor  Coscinii  Concentratus.— 1  in  2. 

Dose. — \  to  1  fluid  drachm. 

Tinctura  Coscinii. — 1  in  10. 

Dose. — 5  to  1  fluid  drachm. 

Pharmacology. — Its  action  is  mainly  that  of  a  bitter,  and  it  is 
used  almost  solely  as  such  (see  page  453).  For  the  action  of 
berberine  see  page  590. 

DATUBA.  LEAVES 

Daturse  Folia. — '  The  dried  leaves  of  Datura  fastuosa, 
Linn,  var.,  alba,  Neas,  and  of  Datura  Metel,  Linn.' 

Characters. — Somewhat  similar  in  appearance  to  stramonium 
leaves  (page  268).  Ovate,  acuminate,  with  a  sinuate-dentate 
margin,  and  usually  unequal  at  the  base  ;  up  to  8  inches  in  length 
and  5  inches  in  breadth.  The  petiole  is  long.  The  odour  is 
characteristic,  the  taste  bitter. 

Active  Principles.  —  Hyoscine,  hyoscyamine,  and  atropine. 
(Daturine  is  a  mixture  ;  see  page  269.) 

Pharmacology. — Their  action  is  that  of  the  alkaloids  they  con- 
tain (see  page  257).  They  produce  symptoms  similar  to  those 
produced  by  belladonna  leaves,  but  in  most  cases  there  is  less 
delirium  and  a  more  evident  comatose  condition  owing  to  the 
greater  quantity  of  hyoscine  they  contain.  The  leaves  smoked  in 
the  form  of  cigarettes  are  sometimes  useful  in  asthma. 

DATUEA  SEEDS 

Daturae  Semina. — '  The  dried  seeds  of  Datura  fastuosa, 
Linn.,  var.  alba,  Nees.' 

Characters. — Dull  yellowish-brown,  finely  pitted  and  reticu- 
lated, laterally  compressed,  somewhat  wedge-shaped,  with  rounded, 
thickened,  furrowed  wavy  margins  ;  about  inch  broad  andTj's  inch 
thick  ;  without  odour,  but  having  a  bitter  taste. 

Active  Principles. — The  same  as  the  leaves. 

Tinctura  Daturse  Seminum.— 1  in  L 

Dose.— 5  to  15  minims. 

Pharmacology. — The  seeds  have  the  same  action  as  the  leaves. 
They  are  used  largely  by  professional  poisoners  and  thieves  in 
India.  The  tincture  may  be  employed  for  any  of  the  purposes  for 
which  tincture  of  belladonna  is  useful. 
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EMBELIA 

Embelia. — '  The  fruit  of  Embelia  Eibes,  Burmann,  and  of 
Embelia  Eobusta,  Boxb.' 

Characters. — Globular  fruits,  warty  or  striated  longitudinally, 
and  crowned  by  a  small  beak  ;  of  a  dull  red,  marked  with  dark 
spots,  or  nearly  black  colour  ;  about  }■  inch  in  diameter.  The 
5-partite  calyx  attached  to  a  slender  pedicel  is  often  present. 
They  contain  a  reddish  horny  seed,  marked  with  lighter -coloured 
spots,  depressed  at  the  base,  and  surrounded  by  a  delicate  mem- 
brane.   The  fruits  have  a  shghtly  astringent  and  aromatic  taste. 

Active  Principle. — Embelic  acid. 

Small  amounts  of  tannin,  volatile  oil,  resinous  matter  etc.,  are  present. 
Dose  inpoioder. — 1  to  4  drachms. 

Pharmacology. — It  is  used  like  cusso  as  an  anthelmintic  for 
tapeworms.    It  is  necessary  to  administer  a  purgative  afterwards. 

COTTON  BOOT  BABK 

Gossypii  Radicis  Cortex.  —  '  The  dried  root-bark  of 
Gossypium  herbaceum,  Linji.' 

Characters. — Thin  flexible  bands  or  quilled  pieces,  covered 
with  a  thin  brownish-yellow  outer  bark,  marked  with  fine  longi- 
tudinal ridges  and  meshes,  and  with  small  black  dots  or  transverse 
lines.  Where  the  outer  bark  is  abraded  the  orange-brown  cortex 
is  displayed.  The  inner  surface  is  whitish,  silky,  and  finely 
striated.  The  fracture  is  tough  and  fibrous.  The  bark  is 
separable  into  papery  layers.  It  has  no  odour,  but  has  a  some- 
what acrid  astringent  taste. 

Compare  with  mezereon  bark  (page  434). 

Active  Principle. — A  yellow  resin  (about  8  per  cent.). 

A  yellow  cliromogen  which  becomes  red  and  resinous  with  age,  tannin,  and 
unimportant  substances  are  present. 

Decoctum  Gossypii  Radicis  Corticis.  — 1  in  5. 

Dose. — \  to  2  fluid  ounces. 

Extractum  Gossypii  Radicis  Corticis  Liquidum. — 

1  in  1. 

The  menstruum  contains  glycerin  (1  in  4). 
Dose. — \  to  1  fluid  drachm. 
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Fliarmacologij. — It  has  been  employed  chiefly  in  uterine 
aifections — dysmeuoiThoea,  haemorrhage  from  tumom^s,  &c.  It  has 
also  been  recommended  in  haemorrhage  from  the  lungs  and  other 
parts,  and  as  a  substitute  for  ergot  after  labour.  Experimental  in- 
vestigations have  failed  to  substantiate  its  value  in  such  conditions. 

INDIAN  GUM 

Gummi  Indicum  — ghatti  gum.  '  A  gummy  exudation 
from  the  wood  of  Anogeissus  latifolia,  Wall.' 

Characters.  - -Dull  whitish  or  amber-coloured,  translucent, 
vermiform  or  rounded  tears,  varying  in  size,  having  a  bright 
glassy  fracture,  a  faint  odour,  and  a  bland  mucilaginous  taste. 
Soluble  in  water  ;  insoluble  in  alcohol. 

Its  aqueous  solution  is  about  twice  as  viscid  as  that  of  gum  acacia ;  it  is 
gelatinised  by  a  solution  of  borax.  It  should  not  yield  more  than  4  per  cent, 
of  ash,  or  contain  any  inferior  giims,  or  starch  or  dextrin.  It  should  give  no 
coloration  with  solution  of  ferric  chloride  or  precipitate  with  solution  of  lead 
acetate. 

Its  aqueous  solution  may  be  distinguished  from  that  of  gum  acacia  by 
giving  a  smaller  precij)itate  with  solution  of  lead  subacetate  and  a  greater 
precipitate  with  solution  of  mercuric  chloride. 

Constituents. — Similar  to  gum  acacia  (see  page  556). 

It  may  be  used  in  place  of  gum  acacia  to  make  the  prepara- 
tions into  which  this  enters,  but,  owing  to  the  greater  viscosity  it 
gives,  only  half  the  quantity  of  the  gum  acacia  ordered  must  be 
used. 

Mucilago  Gummi  Indici. — One  part  of  gum  is  dissolved 
in  (J  fluid  parts  of  distilled  water. 

It  may  be  employed  instead  of  Mucilago  Acaciae  in  making 
preparations. 

Pharmacology . — Its  action  and  uses  are  the  same  as  those  of 
gum  acacia. 

HYGROPHILA 

Hygrophila.  —  '  The  dried  herb  including  the  root  of 
Hygrophila  spinosa,  T.  And.' 

Characters. — Eoot  tapering,  with  numerous  rootlets.  Stem 
2  to  4  feet  long,  quadrangular,  marked  with  swollen  nodes, 
sparingly  branched,  the  branches  and  leaves  being  opposite.  At 
each  node  six  leaves  arise,  the  two  outer  being  large,  the  four  inner 
smaller.    Four  pairs  of  bright  purplish-blue  (rarely  white)  flowers 
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arise  from  each  node.  Scattered  whitish  hairs  occur  on  the  stem 
and  leaves,  especially  near  the  nodes  and  on  the  young  leaves. 
The  brownish  flattened  seeds  (four  to  eight  in  each  fruit)  exude  a 
tenacious  fluid  when  moistened,  and  therefore  adhere  to  the 
tongue  when  placed  . in  the  mouth. 
Active  Principles. — Unknown. 

A  colourless  crystalline  substance  insoluble  in  water  or  alkalies  has  been 
isolated.  An  extract  of  the  drug  is  also  said  to  give  general  alkaloidal  re- 
actions. 

Decoctum  Hygrophilse.— 1  in  10. 

Dose. — \  to  2  fluid  ovmces. 

Phaniiacology .—It  is  a  bitter,  and  is  said  to  be  diuretic.  It  is 
employed  chiefly  in  dropsical  conditions  and  diseases  of  the  genito- 
urinary tract. . 

ISPAGHULA 

Ispaghula— spogel  seeds.  '  The  dried  seeds  of  Plantago 
ovata,  Forsk.' 

Characters. — Boat-shaped,  somewhat  acute  at  one  end,  pinkish- 
grey  in  colour  with  a  darker  elongated  spot  on  the  convex  side, 

to  ^  inch  in  length,  -Jr,  to  iV  inch  wide.  When  placed  in  water 
the  seed-coat  swells  and  becomes  covered  with  a  viscid  mucilage. 

Active  Principles. — None  of  importance.  The  seed-coat  con- 
tains mucilage  ;  the  kernel  contams  proteid  and  fatty  matters. 

Dose  in  powder. — 50  to  150  grains. 

Decoctum  Ispaghulae.— 1  in  73. 

Dose. — \  to  2  fluid  ounces. 

Pharmacology. — Its  action  is  similar  to  that  of  hnseed  (page 
547).  The  crushed  seeds  are  used  in  the  form  of  poultices.  The 
decoction  is  used  in  catarrhal  conditions  of  the  throat.  The  seeds, 
whole  (!)  or  crushed,  mixed  with  water,  are  given  in  chronic 
diarrhoea  and  the  later  stages  of  dysentery. 

KALADANA 

Kaladana — Pharbitis  Nil.  '  The  dried  seeds  of  Ipomcea 
hederacea,  Jacq.' 

Characters.— In  shape  like  the  segment  of  a  sphere  ;  black, 
except  at  the  hilum,  which  is  brown  and  somewhat  hairy  ;  varying 
in  size  up  to  }  inch  in  length  and  breadth.  Odoiu'  earthy  ;  taste 
acrid.. 
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Active  Principle. — The  official  resin  (about  8  per  cent.). 

The  resin  consists  almost  entirely  of  pharbitisin,  which  is  apparently 
identical  with  convolvulin  (see  page  383). 

The  seeds  also  contain  an  acrid  fixed  oil- (about  14  per  cent.),  tannin,  and 
unimportant  substances. 

Dose  in  imvder.—  30  to  50  grains. 

Pulvis  Kaladanae  Compositus. — Consists  of  kaladana, 
5  ;  acid  potassium  tartrate,  9  ;  ginger,  1. 
Dose. — 20  to  60  grains. 

Tinctura  Kaladanae. — 1  in  5. 

Dose. — \  to  1  fluid  drachm. 

Pharmacology. — Its  action  and  uses  are  similar  to  those  of 
jalap  (page  383).  The  compound  powder  has  a  similar  composi- 
tion to  the  compound  powder  of  jalap  ;  its  action  and  uses  are  the 
same. 

Kaladanae  Resina. — The  resin  obtained  from  kaladana. 
Prepared  in  similar  manner  to  jalap  resin  (page  384). 

Characters. — Brownish,  opaque,  brittle  fragments,  translucent 
at  the  edges,  breaking  with  a  resinous  fracture  ;  odour  somewhat 
disagreeable ;  taste  sweetish  at  first,  afterwards  acrid. 

Constituent.— GoTLVolvViYm  (see  above). 

Dose.— 2  to  8  grains. 

Pharmacology. —  Its  action  and  uses  are  the  same  as  those  of 
jalap  resin. 

MYLABEIS 

Mylabris— a  Chinese  blistering  beetle.  'The  dried  beetle, 
Mylabris  phalerata,  PaWas.' 

Characters. — About  1  inch  long  and  f  inch  broad.  The 
black  wing-sheaths  are  marked  by  two  broad  wavy  transverse 
orange-coloured  bands  and  a  large  orange-coloured  spot  at .  the 
base.     The  odour  is  somewhat  unpleasant. 

Active  Prmc'ij^Zc— Cantharidin  (about  1  per  cent.)  (see  page 
428). 

The  preparations  are  the  same  as  those  of  cantharides  (page 
428),  except  that  there  is  no  collodion  and  no  tincture.  The  in- 
gredients and  their  proportions  are  exactly  the  same  as  those  of 
the  corresponding  preparations  of  cantharides,  the  only  ditierence 
being  the  substitution  of  mylabris  for  cantharides. 

Acetum  Mylabridis. — 1  in  10. 
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Emplastrum  Calefaciens  Mylabridis. — Approximately 
1  in  25. 

Emplastrum  Mylabridis. — Approximately  1  in  3. 
Liquor  Epispasticus  Mylabridis. — 1  in  2. 

Unguentum  Mylabridis. — Approximately  1  in  10. 

Other  species  of  mylabris  may  be  used  in  making  the  preparations,  pro- 
vided they  yield  a  proportion  of  cantharidin  equivalent  to  that'  contained 
in  Mylabris  phalerata. 

Pharmacology. — The  action  and  uses  of  the  preparations  are 
the  same  as  those  of  the  corresponding  preparations  of  cantharides 
(see  page  428). 

MYKOBALANS 

Myrobalanum.— 'The  dried  immature  fruits  of  Terminaha 
Chelnda,  llclz.'  Thoy  are  known  in  commerce  as  black  myro- 
balans. 

Characters. — Ovoid  or  fusiform,  black,  solid  and  brittle,  much 
shrivelled  longitudinally,  I  to  f  inch  long,  and  about  |  inch  wide. 
The  fractured  surface  is  blackish-brown  and  somewhat  shiny.  It 
has  no  odour,  but  has  a  strongly  astringent  taste. 

Active  Principle. — Tannic  acid  (20  to  30  per  cent.). 

Unguentum  Myrobalani.— Consists  of  myrobalans,  1 ; 
benzoated  lard,  4. 

Unguentum  Myrobalani  cum  Opio.— Consists  of 
opium,  1 ;  myrobalan  ointment,  12^. 

Compare  with  the  preparations  of  galls  (page  416). 

-  Pharmacologij. — Its  action  is  due  to  the  tannin  it  contains.  The 
action  of  the  ointments  is  similar  to  hwi  somewhat  less  powerful 
than  the  corresponding  ointments  of  galls  (see  page  416).^ 

AJOWAN  OIL 

Oleum  Ajowan—ptychotis  oil.  '  The  oil  distilled  from  the 
fruit  of  Carum  copticum,  Benth.  and  Rook,  f.'  It  should  yield  30 
to  36  per  cent,  of  crystalline  thymol  when  cooled  to  0°C. 

Characters. — Colourless,  with  an  odour  resembling  thyme,  and 
an  aromatic  pungent  thyme-like  taste. 

Specific  gravity  0-917  to  0-930. 
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Constituents. — Thymol  (about  50  per  cent.)  ;  cymene  and  a 
terpens. 

Dose. — \  to  3  minims. 

Pharmacology. — Its  action  and  uses  are  similar  to  those  of 
thymol  (page  240)  and  other  volatile  oils  (page  469). 

AEACHIS  OIL 

Oleum  Arachis— earth-nut  oil;  ground-nut  oil;  pea-nut 
oil.  '  The  oil  expressed,  without  the  aid  of  heat,  from  the  seeds  of 
Arachis  hypogaja,  Linn.' 

Characters. — Pale  yellow  or  greenish -yellow,  with  a  shght 
nutty  odour  and  a  faintly  nutty  oily  taste.  On  exposure  to  air  it 
slowly  thickens  and  becomes  rancid.  It  becomes  turbid  at  3°C., 
and  solidifies  at  —  5°C. 

Specific  gravity  0-916  to  0-918. 
Constitioents. — Olein  mainly. 

It  also  contains  the  glycerides  of  liypogasic,  araehiclie,  and  lignoceric  acids. 

lb  may  be  used  in  place  of  olive  oil  to  make  the  official  pre- 
parations (liniments,  ointments,  plasters)  into  which  this  enters. 

Pharmacology. — Its  action  is  that  of  a  bland  fixed  oil  (see 
page  540). 

OIL  OF  LEMON  GRASS 

Oleum  Graminis  Citrati— Indian  oil  of  verbena ;  Indian 
mehssa  oil.    '  The  oil  distilled  from  Andropogon  citratus,  DC 

Characters. — Dark  yellow,  with  an  odour  resembling  that  of 
verbena. 

Specific  gravity  0-895  to  0-905.  It  should  contain  at  least  65  per  cent,  of 
citral  and  other  aldehydes. 

Chief  Constit2ient.—Gitni\  (65  to  85  per  cent.)  (see  page  487). 

Citronellal,  geraniol,  linalool,  liiiionenc,  and  other  compounds  are  present. 
The  citral  is  said  to  consist  of  a  mixture  of  two  stereo-isomerides. 

Dose. —  ^  to  3  minims. 

Pharmacology. — Its  action  is  similar  to  that  of  other  volatile 
oils  (page  469).  It  is  used  cbiefly  as  an  external  application, 
usually  mixed  with  a  fatty  oil,  for  I'l^eumatic  and  other  pains.  It 
may  be  given  internally  as  a  carminative,  l)ut  is  less  valuable  than 
some  other  volatile  oils.    It  is  used  largely  in  perfumery. 
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CHAULMOOGEA  OIL 

In  the  Pharmacopoeia  this  oil  is  given  the  name  of  Oleum 
Gynocardiae,  and  is  described  as  '  the  fatty  oil  expressed  from  the 
seeds  of  Gynocardia-  odorata,  B.  Broivn,  or  Gynocardia  Prainii, 
Desprez.'  It  is  now  known  that  this  is  not  the  source  of  the 
chauhnoogra  oil  of  commerce,  and  that  gynocardia  oil  is  not  a 
commercial  article. 

Chaulmoogra  Oil. — The  fatty  oil  expressed  from  the  seeds 
of  Taraktogenos  Kurzii,  King. 

Characters. — A  yellowish  or  brownish-yellow  semi-solid  fat, 
with  a  characteristic  odour  and  a  somewhat  acrid  taste.  It  melts 
at  22°  to  23°C.  and  is  consequently  an  oil  at  tropical  tempera- 
tures (impure  varieties  may  not  completely  liquefy  under  42°C.). 
The  greater  part  is  soluble  in  cold  alcohol,  and  the  whole  in  hot 
alcohol,  and  in  ether  or  chloroform. 

It  may  contain  a  little  non-fatty  matter,  which  produces  turbidity  of  its 
solutions. 

Constituents. — The  glyceryl  esters  of  chaulmoogric  and  hydno- 
carpic  acids. 

Palmitin  and  the  glyceryl  esters  of  one  or  more  undetermined  acids  also 
occur. 

Chaulmoogric  acid  (C,8H,oOo)  crystallises  in  glistening  leaflets,  melting  at 
68°C.    It  is  a  new  type  of  acid. 

Hydnocarpic  acid  (CmHogO..,)  also  occurs  as  glistening  leaflets,  melting  at 
60°C.,  and  has  a  similar  chemical  structure  to  chaulmoogric  acid. 

Gynocardic  acid,  usually  given  as  the  active  principle,  is  a  mixture  of  sub- 
stances. 

Dose. — 5  to  10  minims,  gradually  increased  to  from  ^  to  1  fluid 
drachm. 

Unguentum  (Gynocardiae).— 1  in  10.   Paraffin  basis. 

Pharmacology. — Externally  applied,  it  is  somewhat  irritant. 
Taken  internally,  it  has  an  acrid  taste,  and  after  swallowing  pro- 
duces an  acrid  sensation  in  the  throat  and  a  feeling  of  warmth  in  the 
stomach.  Large  doses  produce  nausea  and  vomiting  and  diarrhoea. 

It  is  used,  chiefly  externally,  in  leprosy,  chronic  eczema,  and 
other  chronic  skin  diseases.  It  is  also  given  internally  in  the  same 
conditions.  It  has  been  given  in  syphilis  and  phthisis,  but  with 
questionable  benefit. 
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SESAME  OIL 

Oleum  Sesami— benne  or  teel  oil.  '  The  oil  expressed 
from  the  seeds  of  Sesamum  indicum,  Linn.' 

Characters— k  pale-yellow,  mobile  oil,  with  a  slight  odour 
and  a  bland  taste.    It  congeals  at  —  5°C. 

Specific  gravity  0-921  to  0-924.  The  oil  can  be  distinguishecT  from  other 
fixed  oils  by  shaking  vigorously  with  an  equal  volume  of  a  mixture  of  6  per 
cent,  pyrogallol  in  hydrochloric  acid,  and  boiling  the  lower  acid  layer  for  five 
minutes.  If  sesame  oil  has  been  employed,  the  liquid  becomes  purple  by 
transmitted  and  blue  by  reflected  light.  The  reaction  is  due  to  the  presence 
of  sesamol. 

Constituents.— Olein  (about  75  per  cent.) ;  palmitin ;  stearin  ; 
myristin. 

Small  quantities  of  sesamol,  sesamin,  and  other  substances. 

It  may  be  emjployed  in  making  the  official  liniments,  oint- 
ments, and  plasters  for  which  ohve  oil  is  directed  to  be  used. 


PICEORHIZA 

Picrorhiza .— '  The  dried  rhizome  of  Picrorhiza  Kurroa, 
Boyle' 

Characters.— liight,  fragile  pieces,  1  to  2  inches  in  length,  and 
|-  to  J  inch  in  diameter.  The  lower  portion  is  covered  with  a 
greyish-brown,  shrivelled,  corky  bark,  and  is  marked  by  the  pro- 
minent scars  of  rootlets.  The  thicker  upper  end  is  thickly  set 
with  dark  greyish-brown  scales  arranged  in  the  form  of  partial 
annulations,  and  terminates  in  a  scaly  leaf-bud  or  stem.  The 
fracture  is  short,  the  fractured  surface  black,  but  showing  a 
narrow  imperfect  ring  of  a  paler  colour.  It  is  without  odour,  but 
has  a  very  bitter  taste. 

Chief  Go7istitucnts. — Picrorhizin,  a  bitter,  crystalline  glucoside ; 
cathai-tic  acid  ? 

Picrorhizin  on  hydrolysis  yields  picrorhizetin  and  dextrose.  It  is  readily 
soluble  in  water  and  alcohol. 

Extractum  Picrorhizae  Liquidum. — 1  in  1. 

Dose. — 20  to  60  minims. 

Tinctura  Picrorhizae. — 1  in  8. 

JUuse. — ^  to  1  fluid  drachm. 

Pharmacoloijy. — In  small  doses  it  has  the  action  of  a  bitter 
(page  453),  and  is  used  as  such.    Large  doses  are  employed  in 
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malaria  and  malarial  conditions.  In  these  doses  it  has  a  sHght 
laxative  action. 

INDIAN  PODOPHYLLUM  EHIZOME 

Podophylli  Indici  Rhizoma.— '  The  dried  rhizome  and 
roots  of  Podophylhim  Emodi,  Wall.' 

Characters— ^avthj-hrown,  horizontal,  i  to  ^  inch  thick,  more 
or  less  cylindrical  and  contorted,  crowded  on  the  upper  surface 
with  tuberosities,  which  are  marked  with  depressed  oval  or 
circular  scars,  and  giving  off  from  the  whole  of  the  under  surface 
numerous  rootlets.  Fracture  short ;  the  fractured  surface  is  white 
and  mealy,  or  yellow  and  horny,  and  shows  a  circle  of  yellow 
fibro-vascular  bundles  and  a  thin  brown  cortex.  The  odour  is 
faint,  the  taste  bitter  and  acrid. 

The  tuberculatecl  appearance  and  the  roots  arising  from  the  whole  of  the 
under  surface  readily  distinguish  this  from  Podophyllum  rhizome  (page  435). 

Active  Prmci2Jle.—The  official  resin  (see  below)  (10  to  12  per 
cent.). 

The  resin  consists  of  podophyllotoxin  and  podophyllo-resin  with  small 
quantities  of  picropodophyllin  and  other  substances.  It  is  said  to  contain  a 
much  larger  percentage  of  podophyllotoxin  than  the  resin  from  American 
podophyllum  (see  page  436). 

It  is  used  chiefly  for  preparing  the  resin. 
Podophylli  Indici  Resina. 

Prepared  in  the  same  manner  as  podophyllum  resin  from  podophyllum 
rhizome  (see  page  436). 

Dose. — }  to  1  grain. 

Tinctura  Podophylli  Indici.— Contains  2  grains  of 
the  resin  in  1  fluid  drachm. 
Dose. — 5  to  15  minims. 

Pharmacology. — Its  action  and  uses  are  similar  to  those  of 
podophyllum  resin  (page  436).  On  account  of  the  greater  quantity 
of  podophyllotoxin  present  it  is  more  powerfully  active. 

SAPPAN 

Sappan. — '  The  heart-wood  of  CcEsalpinia  Sappan,  Linn.' 
Characters. — Orange-red  chips,  or  hard,  heavy  pieces,  easily 
split  longitudinally,  and  showing  in  transverse  section  concentric 
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rings  and  numerous  fine  medullary  rays.  It  has  no  odour,  and 
only  a  slightly  astringent  taste. 

Chief  Constituent. — Sappanin,  a  crystalline  colouring  principle. 

It  resembles  somewhat  hosmatoxylin,  but  gives  a  carmine-red  with  alkalies. 
By  this  test  sappan  can  be  readily  distinguished  from  logwood. 

Decoctum  Sappan.— 1  in  20. 

Sappan,  1  oz. ;  cinnamon  bark,  70  gr. ;  distilled  water  to  make  20  fl.  oz. 
Dose. — \  to  2  fluid  ounces. 

Pharmacology. — Its  action  and  uses  are  the  same  as  those  of 
logwood  (page  423). 

TINOSPOEA 

Tinospora.— '  The  dried  stem  of  Tinospora  cordifoha,  Micrs, 
collected  in  the  hot  season.' 

Characters. — Cylindrical,  straight  or  twisted  pieces  or  trans- 
versely cut  slices,  J  to  2  inches  in  diameter.  The  bark  is  brown 
or  greenish-brown,  smooth  and  wax-like,  but  strongly  shrunken 
and  marked  with  deep  longitudinal  fissures  and  numerous  round 
elevated  scars.  It  is  easily  separated  from  the  underlying  wood. 
The  fracture  is  tough  and  fibrous.  The  transverse  section  shows 
a  yellowish-grey  porous  wood,  separated  into  wedge-shaped 
bundles  by  distinct  starchy  medullary  rays.  It  has  no  dis- 
tinctive odour,  but  has  a  bitter  taste. 

Compare  with  cissampelos  (page  594). 

Chief  Constituents. — Berberine,  a  yellow  crystalline  alkaloid 
(see  page  590) ;  a  glucoside. 

Starch  is  present,  hence  the  infusion  is  made  with  cold  water. 

Infusum  Tinosporae. — 1  in  10. 

It  is  made  with  cold  water. 
Dose.—\  to  1  fluid  ounce. 

Liqupr  Tinosporae  Concentratus.— 1  in  2. 

Dose. —  \  to  1  fluid  drachm. 

Tinctura  Tinosporae. — 1  in  5. 

Dose. — ^  to  1  fluid  drachm. 

Pharmacology. — Its  action  and  uses  are  chiefly  those  of  a 
bitter  (page  453).  Like  other  drugs  containing  berberine  (see 
page  590),  it  has  been  used  in  malaria,  but  it  is  not  a  reliable 
remedy. 
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TODDALIA 

Toddalia.— ' The  dried  root-bark  of  Toddalia  aculeata,  Pers.' 

Characters.— QniWedi  pieces,  ^  I  i^ch  thick.  The  outer 
bark  is  soft,  yellowish,  and  fissured  longitudinally,  but  may  be 
denuded  in  parts,  exhibiting  the  bright-yellow  or  brown  subjacent 
layers.  The  inner  surface  is  brown  and  somewhat  granular. 
Fracture  short.  The  transverse  section  shows  a  yellowish  outer 
layer,  a  narrow,  bright-yellow  intermediate  layer,  and  an  inner 
broader,  brown,  radiate  layer  containing  oleo-resin  cavities.  The 
odour  .is  faintly  aromatic  ;  the  taste  is  bitter,  aromatic,  and 
pungent. 

Chief  Constikicnts. — A  bitter  principle ;  resin  ;  a  volatile  oil. 
The  oil  has  a  citi'on-Hke  odour. 

Infusum  Toddalias. — 1  in  10. 

Dose. — 1  to  2  fluid  ounces. 

Liquor  Toddalias  Concentratus. — 1  in  2. 

Dose. — h  to  1  fluid  drachm. 

Pharmacology. — Its  action  and  uses  are  those  of  an  aromatic 
bitter  (page  454).    It  has  been  employed  in  malaria,  but  it  has  no  ■ 
specific  action  in  this  disease. 

TUEPETH 

Turpethum — Indian  jalap.  'The  dried  root  and  stem  of 
Ipomoea  Turpethum,  B.Br.' 

Characters. — Occurs  usually  in  short  lengths  ^  to  2  inches  in 
diameter.  Externally  dull  grey,  having  a  twisted  rope-like  or 
columnar  appearance,  owing  to  the  presence  of  deep  longitudinal 
furrows.  The  transverse  section  shows  a  broad  cortex  and  a 
central  porous  wood,  which,  however,  is  frequently  absent,  having 
been  extracted  by  making  a  longitudinal  incision  down  the  bark. 
The  fracture  of  the  bark  is  short,  of  the  wood  fibrous.  The  odour 
is  faint ;  the  taste,  after  chewing,  nauseous. 

Active  Principle. — A  resinous  substance,  turpethin  (convol- 
vuhn?)  (about  10  per  cent.). 

Dos'e  in  poioder. — 5  to  20  grains. 

Tinctura  Jalapae  Composita. — Contains  the  active  in- 
gredients of  jalap  8,  scammony  2,  turpeth  1,  in  100  fluid  parts. 
Dose. — Ij  to  1  fluid  drachm. 
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Pharmacology. — Its  action  is  similar  to  that  of  jalap,  and  it 
may  be  used  for  the  same  purposes  (page  383). 

TYLOPHOEA  LEAVES 

Tylophorae  Folia.—'  The  dried  leaves  of  Tylophora  asth- 
matica,  Wight  et  ArnoU.' 

Characters—Thick,  somewhat  leathery  leaves,  2  to  5  inches 
long,  I  to  21  inches  broad,  lanceolate-ovate  to  sub-rotund  in  shape, 
entire,  abruptly  acuminate,  usually  cordate  at  the  base,  and 
petiolated.  Upper  surface  brownish-green  and  glabrous ;  lower 
surface  yellowish-green  and  pubescent.  Odour  faint,  taste  slightly 
acrid. 

Chief  Constittient.—Tjlo^hovine,  a  crystalline  alkaloid. 

Dose  in  pmoder.—l  to  2  grains  as  an  expectorant,  15  to  30 
grains  as  an  emetic. 

Phai-macology.— Its  action  and  uses  are  practically  the  same 
as  those  of  ipecacuanha  root  (page  341).  It  is  said  to  be  of  con- 
siderable service  in  dysentery. 

UEGINEA 

Urginea— Indian  squill.  'The  younger  bulbs  of  Urginea 
indica,  Kunth,  also  the  younger  bulbs  of  Scilla  iudica.  Baker; 
taken  soon  after  the  plant  has  flowered.' 

Characters. ~1.  Urginea  indica.  About  the  size  of  a  common 
onion ;  consists  of  whitish,  fleshy  scales,  which  enclose  each  other 
completely. 

2.  Scilla  indica.  Somewhat  smaller,  and  the  scales  are  imbri- 
cated.  The  taste  of  both  varieties  is  bitter  and  acrid. 

Active  Principles.— The,  same,  so  far  as  is  known,  as  those  of 
squill  (see  page  362), 

The  preparations  are  identical  in  all  respects  with  those  of 
squill  (see  page  363),  except  that  urginea  is  employed  in  place  of 
squill. 

Acetum  Urginese.— 1  in  8. 

Dose. — 10  to  30  minims. 

Syrupus  Urgineae.— The  acetum  saturated  with  sugar. 
Dose. — \  to  1  fluid  drachm, 

Oxymel  Urgineae.— Approximately  1  in  15.  (See  Oxymel 
Scillai,  page  363). 

Dose. — i  to  1  fluid  drachm. 
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Pilula  Urgineae  Composita— Slightly  less  than  1  in  4. 
(See  page  363.)  . 

Dose. — 4  to  8  grains. 

Pilula  Ipecacuanhae  cum  Urginea.— Approximately 
1  in  6  of  urginea  and  1  in  20  of  opium  (see  page  317). 
Dose. — 4  to  8  grains. 

Tinctura  Urgineae.— 1  in  5. 

Dose. — 5  to  15  minims. 

Pharmacology. — Its  action  and  uses,  and  those  of  its  prepara- 
tions, are  the  same  as  those  of  squill  (see  page  362). 

INDIAN  VALEEIAN  EHIZOME 

Valerianae  Indicae  Rhizoma. — '  The  dried  rhizome  and 
rootlets  of  Valeriana  Wallichii,  DC 

Characters.— BnW-hr own  crooked  pieces,  about  2  inches  long 
and  I  to  |-  inch  wide,  marked  by  transverse  ridges  and  numerous 
prominent  circular  tubercles.  The  transverse  section  is  greenish 
brown  in  colour.  The  odour  is  similar  to  that  of  valerian  rhizome, 
but  is  more  powerful. 

Chief  Constikoents. —Vra.ctic&Wy  the  same,  so  far  as  is  known, 
as  those  of  valerian  rhizome  (page  492). 

Tinctura  Valerianae  Indicae  Ammoniata.— Composition 
the  same  as  ammoniated  tincture  of  valerian, (page  492),  except 
that  Indian  valerian  is  used. 

Dose. — h  to  1  fluid  drachm. 

Pharmacology.— Its  action  and  uses  are  the  same  as  those  of 
the  European  valerian  (page  492). 

BLACK  HAW 

Yiburnum.— '  The  dried  bark  of  Viburnum  prunifolium, 
Liim.' 

Characters.— Thin,  slightly-curved  pieces,  covered  by  a  greyish 
or  reddish-brown  outer  bark,  which  easily  peels  off  and  may  be 
absent  in  patches,  revealing  the  reddish-brown  or  yellowish-red 
underlying  tissue.  Or  quills  with  a  glossy,  purplish-brown  bark 
marked  by  scattered  warts  'and  minute  black  dots.  Tlie  inner 
surface  is  pale  reddish-yellow  and  longitudinally  striated.  The 
fracture  is  short.  The  odour  is  faint  (somewhat  valerian-hke),  the 
taste  slightly  bitter. 
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GJiief  Constituents.  —Two  bitter,  resinous  substances  ;  valerianic 
acid ;  tannin. 

Extractum  Viburni  Prunifolii  Liquidum.— 1  ia  1. 

Dose. — 1  to  2  fluid  draclims. 

Pharmacology. — Administered  to  animals,  it  depresses  the 
motor  centres  and  the  spinal  cord  without  apparently  influencing 
consciousness  or  sensibility.  Large  doses  cause  a  marked  fall  of 
blood-pressure,  probably  by  depressing  the  vaso-motor  centres, 
and  may  cause  death  from  stoppage  of  the  heart. 

It  has  been  used  in  a  large  number  of  diseases  with  equivocal 
results.  It  is  apparently  of  greatest  service  in  spasmodic  con- 
ditions— asthma,  hysteria,  &c.— but  it  has  been  used  most  exten- 
sively in  affections  of  the  uterus-  -  dysmenorrhoea,  haemorrhage,  to 
diminish  the  tendency  to  abort,  &c.  It  is  said  to  produce,  in  some 
individuals,  headache  and  slight  loss  of  co-ordination. 

A  so-called  spirituous  extract  of  Uquorice  is  official  for  India 
and  the  Eastern  colonies.  It  may  be  employed  instead  of  the 
liquid  extract  (page  393). 

Extractum  Glycyrrhizae  Spirituosum— Contains  1  of 
extract  of  liquorice  in  2  fluid  parts. 

Extract  of  liquorice,  10  oz.;  alcohol  (90  per  cent.),  5  fl.  oz. ;  distilled 
water  to  make  20  11.  oz. 

Dose. — ^  to  1  fluid  drachm. 
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Some  of  the  drugs  official  in  Australasia  are  official  in  India  and 
the  Eastern  colonies,  and  have  been  described.  These  are 
Agropyrum  and  Oleum  Arachis.  Acacia  bark  and  Alstonia,  although 
official  in  India  and  the  Eastern  and  Australasian  colonies,  are 
derived  from  two  different  species  in  each  instance,  and  each 
variety  of  the  drug  possesses  distinctive  characters,  and,  in  the 
case  of  alstonia,  somewhat  different  principles.  The  varieties 
obtained  in  Australia,  and  used  principally  there,  are  most  con- 
veniently described  in  this  section.  Grindelia,  which  is  also 
official  in  the  North  American  colonies,  is  described  later. 
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ACACIA  BARK 

Acaciae  Cortex.— The  dried  bark  of  Acacia  arabica,  Willd., 
or  of  Acacia  decurrens,  Willd. ,  obtained  from  trees  not  less  than 
seven  years  old,  and  kept  one  year  after  drying  before  being  used. 

Characters.— 1.  Acacia  arabica.    See  page  583. 

2.  Acacia  decnrrens.  Black  wattle  bark.  Somewhat  twisted 
incurved  pieces,  1  to  2  inches  broad,  and  yV  to  ^  inch  thick. 
Externally  greyish-brown,  often  marked  with  ash-grey  blotches, 
irregular  longitudinal  ridges,  and  sometimes  with  transverse 
cracks.  Internally  pale  reddish-brown,  smooth,  and  longitudinally 
striated.    Fracture  fibrous.    Odour  tan-hke  ;  taste  astringent. 

Chief  Constikteiits. —Ta^imin  (30  to  40  per  cent.) ;  gum. 

Decoctum  Acaciae  Corticis.— 1  in  16.  ^ 
Dose. — g  to  2  fluid  ounces. 

Pharmacology.— ^ee  page  583. 
Agropyrum. — See  page  585. 

ALSTONIA 

Alstonia.— '  The  dried  bark  of  Alstonia  scholaris,  B.  Broivn, 
and  of  Alstonia  constricta,  F.  v.  M.' 

Characters. — 1.  Alstonia  scholaris.    See  page  586. 

2.  Alstonia  constricta.  Carved  pieces  or  quills,  up  to  3  inches 
in  width  and  \  inch  in  thickness.  Externally  rusty-brown, 
strongly  rugose,  being  marked  with  large  deeply  fissured  reticula- 
tions, and  sometimes  bearing  small,  white,  foliaceous  hchens. 
Internally  cinnamon-brown,  marked  with  coarse  longitudinal 
striae.  Fracture  short,  granular  in  the  outer  layer,  fibrous  in  the 
inner  portion.    Odour  faintly  aromatic  ;  taste  very  bitter. 

Chief  Constitue7its.—Alstomne  ;  porphyrine  ;  porphyrosine  (all 
amorphous  alkaloids) ;  alstonidine,  a  crystalHne  alkaloid. 

Infusum  Alstoniae. — 1  in  20. 

Dose. — 5  to  1  fluid  ounce. 

Tinctura  Alstoniae. — 1  in  8. 

Dose. — \  to  1  fluid  drachm. 

Pharmacology. — Its  action  is  chiefly  that  of  a  bitter,  and  it  is 
used  as  such  (page  453).  It  appears  also  to  be  of  value  in  inter- 
mittent and  other  fevers,  but  is  inferior  to  cinchona  bark  (see 
also  page  586). 

Grindelia. — See  page  613. 
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AUSTRALIAN  LEECHES 

Hirudo  Australis. — 'Hirudo  quinquestriata,  Schmarda, 
the  Five-striped  or  Australian  Leech.' 

C/iarac^ers.— Similar  to  those  of  European  leeches,  but  possess- 
ing only  5  longitudinal  stripes  on  the  dorsal  surface,  which  is 
also  lighter  and  browner  in  colour  ('greenish-yellow-brown'). 
There  are  no  spots  on  the  ventral  surface.  The  jaws  have  48  to 
50  teeth. 

Pharmacology. — See  page  579. 

KAVA  RHIZOME 

Kavae  Rhizoma.— '  The  decorticated,  dried,  and  divided 
rhizome,  without  the  roots,  of  Piper  methysticum,  Forster.' 

Characters. — Irregularly  cuboid  or  somewhat  wedge-shaped 
pieces,  whitish  or  pale  brownish-grey  in  colour,  and  ^  to  2  inches 
or  more  in  thickness.  The  fracture  is  starchy.  The  transverse 
section  shows  a  central  portion  of  a  close  even  texture,  which 
is  smTounded  by  a  ring  of  narrow  radiating  vascular  bundles 
separated  by  paler  medullary  rays.  The  odour  is  sHght  but 
characteristic  ;  the  taste,  after  chewing,  is  piperaceous  and  slightly 
bitter  and  saponaceous. 

Chief  Constituents. — Two  resinous  substances  known  as  a  and 
(3  kava  resili. 

Two  crystalline  substances— kavain  (methylen-protocatechuic  aldehyde)  and 
methysticin  (methysticinic  acid  methyl  ester)— and  a  volatile  oil  also  occur. 

Extractum  Kavae  Liquidum.— 1  in  1. 

Dose. — 30  to  60  minims. 

Pharmacology.— In  small  doses  kava-kava  produces  a  sense 
of  well-being,  and  shght  diuresis.  Large  doses  produce  nausea, 
somnolence,  tremors,  and  more  or  less  paralysis  of  the  hmbs! 
The  resins  applied  locally  cause  a  burning  sensation  followed  by 
well-marked  anaesthesia. 

It  is  used  principally  in  the  treatment  of  inflammatory  condi- 
tions of  the  bladder  and  urethra,  more  especially  gonorrhoea. 

EUCALYPTUS  KINO 

Kino  Eucalypti— Botany  Bay  kino.  '  An  exudation  from 
the  stem  of  various  species  of  Eucalyptus.' 

Characters  and  Constituents.  —  Similar  to  those  of  Idno 
(page  417). 
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It  often  contains  fragments  of  bark,  &c.,  which  must  be  removed  before  use. 
Dose. — 5  to  20  grains. 

It  may  be  used  in  place  of  East  Indian  kino  to  make  the 
preparations  into  which  this  enters. 

Phannacology . — ;Its  action  and  uses  are  the  same  as  those  of 
East  Indian  kino  (see  page  4]  8). 

Oleum  Arachis. — See  page  601. 

OLIVEB  BAEK 

Oliveri  Cortex. —  black  sassafras.  'The  dried  bark  of 
Cinnamomum  Oliveri,  Bailey.' 

Characters. — Elat  pieces,  about  8  inches  long  and  1^  inches 
wide,  covered  with  a  coarsely  granular  outer  bark  of  a  deep 
orange-brown  colour  marbled  with  yellowish-brown  patches  and 
sometimes  bearing  moss.  The  inner  surface  is  umber-brown  in 
colour  and  has  a  somewhat  satiny  surface  marked  with  fine 
strite.  The  odour  is  aromatic  and  characteristic ;  the  taste  is 
spicy  and  camphoraceous. 

Chief  Constituents. — A  volatile  oil  (about  1  per  cent.). ;  tannin. 

The  oil  is  bright  yellow  and  contains  safrol,  cineol,  eugenol,  and  cinnamiq 
aldeliyde. 

Tinctura  Oliveri  Corticis. — 1  in  10. 

Dose. — ^  to  1  fluid  drachm. 

Pharmacology. — Its  action  is  the  same  as  that  of  other  drugs 
containing  a  volatile  oil  (page  469),  and  it  is  used  for  the  same 
purposes. 
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Certain  drugs  and  their  preparations  which  are  official  in 
these  colonies  are  also  official  in  India  and  the  Eastern  colonies, 
and  have  consequently  been  described.  These  are  Agropyrum, 
Catechu  Nigrum,  Gossypii  Eadicis  Cortex,  Oleum  Sesami,  Turpe- 
thum,  and  Viburnum.  - 


Agropyrum. — See  page  585. 
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AENICA  PLOWEKS 

Arnicas  Flores.— '  The  dried  flower-heads  of  Arnica  mon- 
tana,  Linn.' 

Characters. — Depressed  roundish  composite  flower-heads  from 
1  to  1^  inclies  broad.  The  involucre  consists  of  two  rows  of  dark 
green,  linear-lanceolate,  hairy  bracts.  The  ray  florets  are  about 
16  in  number  and  have  ligulate,  3-toothed  yellow  corollas.  The 
numerous  disc  florets  are  yellow  and  tubular.  The  slender 
spindle-shaped  achenes  are  crowned  by  a  hairy  pappus.  The 
receptacle  is  nearly  flat  and  hairy.  The  odour  is  sHghtly  aromatic  ; 
the  taste  somewhat  bitter  and  acrid. 

Active  Principles.— ThQ  same  as  the  rhizome  (see  page  433), 
but  no  tannin. 

Tinctura  Arnicae  Florum. — 1  in  10. 

Dose. — ^  to  1  fluid  drachm. 

Pharmacology. — See  page  433. 
Catechu  Nigrum. — -See  page  593. 
Gossypii  Radicis  Cortex. — See  page  596. 

GEINDELIA 

Grindelia. — '  The  dried  leaves  and  flowering  tops  of  Grin- 
delia  squarrosa,  Dunal,  and  of  Grindelia  robusta,  Nuttall.' 

Characters. — Leaves  pale-green,  smooth,  rigid,  brittle,  sessile, 
broadly  spathulate  to  somewhat  lanceolate,  with  a  more  or  less 
serrated  margin.  The  flower-heads  are  yellow,  hard,  and  resinous. 
The  stalks  are  smooth,  rounded,  and  yellow  or  pale  brown.  The 
odour  is  balsamic ;  the  taste  is  pungently  aromatic  and  bitter. 

The  flower-heads  of  G.  squarrosa  are  nearly  conical ;  those  of  G.  robusta 
are  depressed  globular.  The  leaves  of  G.  squarrosa  are  more  coarsely  serrate 
than  those  of  G.  robusta. 

Chief  Constituent. — A  resin. 

Small  quantities  of  a  volatile  oil,  a  phytosterol  and  hentriacontanc  have 
been  isolated. 

Extractum  Grindeliae  Liquidum. — 1  in  1. 

T  '-i  drug  is  extracted  vvitli  alcohol,' the  alcohol  evaporated,  and  the  residue 
dissolveu  in  a  mixture  of  sodium  bicarbonate  and  distilled  water.  Alcohol 
(one-third  volume)  is  subsequently  added. 

Dose. --10  to  20  minims. 
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Pharmacology. — Besides  the  effects  due  to  its  bitter  and 
aromatic  properties,  it  is  said  to  depress  the  brain  and  spinal  cord, 
and  to  regulate  cardiac  activity  and  increase  blood-pressure.  It 
acts  as  a  slight  expectorant  and  diuretic. 

It  is  chiefly  used  in  asthma,  whooping  cough,  and  chronic 
bronchitis  ;  less  frequently  in  chronic  inflammatory  conditions  of 
the  genito-urinary  tract. 

OIL  OF  GAULTHEEIA 

Oleum  Gaultheriae — oil  of  wintergreen.  '  The  oil  dis- 
tilled from  the  leaves  of  Gaultheria  procumbens.  Linn.,  or  from 
the  bark  of  the  sweet-birch,  Betula  lenta,  Linn.' 

Characters. — Colourless  or  slightly  yellow,  with  a  strong 
characteristic  odour  and  an  aromatic  sweetish  taste.  It  has  a 
slightly  acid  reaction.  SUghtly  soluble  in  water  ;  readily  soluble 
in  alcohol,  ether,  or  chloroform. 

Specific  gravity  1-17()  to  1-187. 

Chief  Constituent. — Methyl  salicylate  (99  per  cent,  or  more). 

Small  quantities  of  an  alcohol,  an  aldehyde  or  ketone,  and  an  ester,  occur 
in  oil  of  wintergreen,  and  the  ester  occurs  in  oil  of  sweet-birch,  and  to  these 
substances  part  of  the  characteristic  odour  of  the  oils  is  due. 

The  oils  do  not  occur  naturally  in  the  plant.  They  are  formed  by  the 
hydrolysis  of  a  glucoside,  gaultherin,  by  means  of  a  ferment,  betulase. 

Dose.S  to  10  minims. 

Pharmacology.  —  Its  local  action  is  that  of  a  volatile  oil 
(page  469),  its  general  action  that  of  sahcylates  (page  247).  It  is 
readily  absorbed  from  the  skin  and  from  the  alimentary  canal,  is 
decomposed  in  the  system  forming  an  alkali  salicylate,  and  is 
excreted  as  salicylates  are  excreted. 

It  is  used  in  acute  rheumatism  and  rheumatic  affections,  but 
possesses  no  advantages  over  sodium  salicylate  for  internal 
administration ;  its  local  irritant  effect  is  a"  disadvantage  when 
large  doses  have  to  be  administered.  Applied  locally,  however, 
it  is  often  beneficial  in  subacute  and  chronic  forms  of  rheumatism. 

Oleum  Sesami. — See  page  603. 

Turpethum. — See  page  606. 

Viburnum. — See  page  608. 
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WEST  INDIAN  COLONIES 

All  the  di'ugs  official  in  these  colonies  are  also  official  in  India 
and  the  Eastern  colonies,  and  have  consequently  been  described. 

Daturse  Folia. — See  page  595. 

Gossypii  Radicis  Cortex. — ^See  page  696. 

Oleum  Graminls  Citrati. — See  page  601. 


AFEICAN  COLONIES 

The  druses  official  in  these  colonies  are  also  official  in  India 
and  the  Eastern  colonies. 

Mylabris. — See  page  599. 

Oleum  Arachis. — See  page  601. 

Oleum  Sesami. — See  page  603. 


MEDITEERANEAN  COLONIES 
Only  one  drug  is  official. 

MELON  PUMPKIN  SEEDS 

Cucurbitae  Semina  Praeparata.— '  The  prepared  fresh 
ripe  seeds  of  cultivated  plants  of  Cucurbita  maxima,  Duch.'  The 
seeds  must  not  be  more  than  1  month  old. 

Characters— 'Fl&i  broadly  ovate  seeds,  ^  to  inch  long,  f  to 
\  inch  broad,  and  ^\  to  /.^  inch  thick,  with  a  yellowish  membranous 
outer  and  a  thin  brown  inner  coat,  enclosing  two  flat  white 
cotyledons  which  form  the  official  drug.  These  have  a  faint  odour 
and  taste. 

The  seeds  are  '  prepared  '  by  depriving  them  of  tlieir  two  coats, 
which  must  be  done  shortly  before  use. 
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Active  Principle. — An  acrid  resin  ? 

An  alkaloid — cucurbitine  — has  been  described,  but  it  is  doubtful  whether  it 
exists.    The  other  constituents  are  fixed  oil,  proteids,  starch,  &c. 

Dose. — 3  to  4  ounces,  bruised  with  a  little  water  or  milk  to  a 
creamy  consistence. 

Pharmacology. — The  seeds  are  used  only  as  an  anthelmintic 
for  tapeworms.  They  are  less  certain  than  liquid  extract  of 
male-fern,  bat  are  pleasanter  to  take.  The  general  method  is 
similar  to  that  previously  described  (page  441). 


INDEX 


Abietic  acid,  515 
Acacia  bark,  583,  610 
Acacife  Gnmmi,  556 
Acalypha,  583 
Aceta,  definition  of,  20 

—  official,  20 
Acetanilide,  250 

Acetate  of  ammonium,  solution  of, 
128 

—  ethyl,  211 

—  of  iron,  solution  of,  175 

—  of  potassium,  113 

—  of  zinc,  148 
Acetic  acid,  67 
_  —  diluted,  68 
 glacial,  67 

—  ether,  211 

Acetum  Cantharidis,  429 

—  Ipecacuanhffi,  342 

—  Mylabridis,  599 

—  Scillie,  363 

—  UrgineEB,  607 

Acids,  classification  of,  58 

—  dissociation  of,  57 
• —  organic,  66 

 occurrence  of,  in  plants,  17 

—  pharmacological  action  of,  57 

—  uses  of,  60.  (See  individual  acids) 
Acidum  Aceticum,  67 

 Dilutum,  68 

 Glaciale,  67 

—  Arseniosum,  197 

—  Benzoicum,  242 

—  Boricum,  71 

—  Carbolicum,  234 
 Liquofactum,  236 

—  Chromicum,  65 

—  Citricum,  70 

—  Gallicuiii,  414 

—  Hydrobromicum  Dilutum,  85 

—  Hydrochloricum,  64 
 '  Dilutum,  64 

—  Hydrocyanicum  Dilutum.  73 

—  Lacticuni,  69 


Acidum  Nitricum,  62 
 Dilutum,  63 

—  Nitro-hydrochloricum  Dilutum,  63 

—  Oleicum,  70 

—  Phosphoricum  Concentratum,  64 
 Dilutum,  65 

—  Salicylicum,  245 

—  Sulphuricum,  61 

 Aromaticum,  61 

 Dilutum,  61 

—  Sulphurosum,  73 

—  Tannicum,  413 

—  Tartaricum,  69 
Aconine,  328,  329 
Aconite  root,  329 

 preparations  of,  330 

Aconitine,  328,  331 

—  pharmacological  action  of,  328 
Adeps,  549 

—  Benzoatus,  549 

—  Induratus,  582 

—  Lante,  550 

 Hydrosus,  551 

Adhatoda,  584 
Adhesive  plaster,  515 
Adulteration  of  drugs,  49 
iEther  Aceticus,  211 
Agropyrum,  585 
Ajowan  oil,  600 
Albaspidin,  440 
Alcohol,  206 

—  Absolutum,  206 

—  diluted,  207 
Alcoholism,  209 

Alkalies,  dissociation  of,  123 

—  pharmacological  action  of,  98,  111, 
112,  123 

Alkaline  earths,  129 
Alkaloidal  reagents,  general,  5 
Alkaloids,  chemical   composition  of, 
4,6 

—  classification  of,  255 

—  definition  of,  4 

—  distribution  of,  (i 
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Alkaloids,  general  properties  of,  4 

—  official,  6 
Allspice,  482 
Almond  oil,  545 
Almonds,  bitter,  366 

—  sweet,  365 
Aloes,  405 

—  Barbados,  406 

—  —  preimrations  of,  407 

—  Socotrine,  409 

—  Zanzibar,  409 
Aloin,  395,  410 
Alstonia,  585,  610 
Alum,  143 

—  dried,  144 

—  glycerin  of,  144 
Ammonia,  aromatic  spirit  of,  124 

—  liniment  of,  126 

—  solution  of,  125 

—  strong  solution  of,  122 
Ammoniacum,  525 

—  preparations  of,  526 
Ammoniated  mercury,  189 
Ammonium     acetate,    solution  of, 

128 

—  alum,  143 

—  benzoate,  244 

—  bicarbonate,  126 

—  bromide,  84 

—  carbamate,  126 

—  carbonate,  126 

—  chloride,  127 

—  citrate,  solution  of,  128 

—  phosphate,  129 

Ammonium-ions,  pharmacological 

action  of,  122 
Amygdala  Amara,  366 

—  bulcis,  365 
Amyl  nitrite,  228 
Amylum,  558 
Anoasthesia,  stages  of,  213 
Andrographis,  586 
Anetlii  Fructus,  474 
Anise  fruit,  476 

—  oil  of,  477 
Antagonism,  281,  340 
Anthemic  acid,  464 
Anthemidis  Flores,  463 
Anthracene  derivatives,  394 
Antifebrin,  250 
Antimonial  powder,  194 

—  wine,  193 
Antimony  oxide,  193 

—  sulphide,  195 

—  sulphurated,  194 

—  tartarated,  192 
Antipyrine,  251 

Apomorphine,  constitution  of,  307 

—  hydrochloride,  323 

—  pharmacological  action  of,  310 


MEDICA 

Aqua  Anethi,  475 

—  Anisi,  477 

—  Aurantii  Floris,  506 

—  Cainphone,  500 

—  Carui,  473 

—  Chloroformi,  217 

—  Cinnamomi,  479 

—  Destillata,  56 

—  Funiculi,  476 

—  Laurocerasi,  367 

—  Menthffi  Piperita?,  496 
 Viridis,  498 

—  Olei  Anethi,  682 

 Anisi,  582 

 Carui,  582 

 Cinnamomi,  582 

 Fcsniculi,  582 

 Menthffi  Piperita},  582 

 •  Viridis,  582 

 Pimentre,  582 

—  Pimentra,  483 

—  Eos£B,  505 

—  Sambuci,  489 
Aquie,  definition  of,  20 

—  mode  of  preparing,  20 

—  official,  20 
Arabin,  15 
Arachis  oil,  601 
Araroba,  395 
Arbutin,  391 
Argenti  Nitras,  152 
 Induratus,  153 

—  —  Mitigatus,  153 

—  Oxidum,  153 
Argol,  115 
Argyria,  152 
Aristolochia,  587 
Aristolochine,  353 
Armoraciie  Radix,  373 
Arnica  flowers,  613 

—  rhizome,  433 
Arnicin,  433 

Aromatic  spirit  of  ammonia,  124 

—  sulphuric  acid,  61 

—  syrup,  462 
Arsenate  of  iron,  200 

—  of  sodium,  199 
Arsenic,  197 

—  pharmacological  action  of,  195 
Arsenical  poisoning,  195 

—  —  chronic,  196 

—  solutions,  198,  199 
Arsenious  anhydride,  197 

—  iodide,  201 ' 

—  oxide,  197 
Asafetida,  527 

• —  preparations  of,  528 
Astringent  action,  141 
Atropamine,  257 
Atropine,  264 
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Atropine,   antagonism  of  physostig- 

mine  and,  340 
 of  pilocarpine  and,  281 

—  constitution  of,  264 

—  hydrolysis  of,  256 

—  pharmacological  action  of,  257 

—  preparations  of,  265 

—  relation  to  cocaine,  273 
 to  hyoscyamine,  256 

—  sulphate,  265 
Atroscine,  257 
Au)'antiamarin,  462 
Anrantii  Cortex  Indicus,  588 
■ —  —  Eecens,  462 

 Siccatus,  463 

Azadirachta  Indica,  588 


Bael  fruit,  589 
Balsam,  Friars',  531 

—  of  Peru,  532 

—  of  Tolu,  533 
Balsams,  530 

—  definition  of,  14 

—  official,  14 
Barbaloin,  406 

Barium-ion,  pharmacological  action 

of,  129 
Bassorin,  15 
Bearberry  leaves,  390 
Beeswax,  white,  552 

—  yellow,  551 
Bela;  Fructus,  589 
Belladonna  alkaloids,  256 

—  leaves,  260 

 preparations  of,  261 

—  root,  261 

 preparations  of,  262 

—  standardisation  of  liquid  extract  of, 
54 

Belladonnine,  257 
Benz-aconine,  328,  329 
Benzoate  of  ammonium,  244 

—  of  sodium,  244 
Benzoated  lard,  549 
Benzoic  acid,  242 

 lozenge,  243 

Benzoin,  530 

—  Sumatra,  531 
Benzol,  234 

Berberine,  constitution  of,  590 

—  pharmacological  action  of,  590 
Berberis,  589 
Beta-naphthol,  241 

Betel,  590 

Bicarbonate  of  potassium,  113 

—  of  sodium,  99 
Bichromate  of  potassium,  118 
Bile,  0X-,  purified,  578 
Birthwort,  Indian,  587 


Bismuth  ammonium  citrate,  solution 
of,  162 

—  carbonate,  160 

—  nitrate,  161 

—  oxide,  160 

—  oxyiiitrate,  161 

—  oxysalicylate,  162 

—  salicylate,  162 

—  subnitrate,  161 

Bismuth-ion,  pharmacological  action 

of,  159 
Bisulphide  of  carbon,  93 
Bitter,  pharmacological  action  of  a, 

453 

—  principles,  8 

 drugs  containing,  453 

Bitter  almonds,  366 
Bitter-orange  peel,  461 

 preparations  of,  462 

Black  draught,  402 

—  haw,  608 

—  pepper,  288 

—  wash,  185 
Bland's  pills,  169 
Bleaching  powder,  86 
Blistering  collodion,  429 

—  liquid,  429 
Blue  ointment,  181 

—  pill,  180 
Blue-stone,  150 

Bones,   changes   induced    by  phos- 
phorus, 95 
Boracic  acid,  see  Boric  Acid 
Borax,  105 

—  preparations  of,  106 
Boric  acid,  71 

—  —  preparations  of,  72 
Brandy,  210 
Bromides,  83 
Bromism,  83 
Broom-tops,  350 

 preparations  of,  352 

Brucine,  pharmacological  action  of, 
299 

Buchu  leaves,  492 

 preparations  of,  493 

Burgundy  pitch,  519 
Butea  gum,  591 
— •  seeds,  591 

Butyl-chloral  hydrate,  224 


Cacao  butter,  548 
Cade,  oil  of,  538 
Catleine,  325 

—  citrate,  326 

 effervescing,  327 

—  constitution  of,  325 

—  pharmacological  action  of,  325 
Cajuput,  oil  of,  507 
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Calabar  bean,  337 

Calcium  carbonate,  native,  132 

 precipitated,  134 

—  chloride,  135 

—  hydrate,  131 

—  hypophosphite,  136 

—  lacto-phosphate,  syrup- of,  134 

—  oxide,  180 

—  phosphate,  136 

Calcium-ion,  pharmacological  action 

of,  130 
Calomel,  186 
Calotropis,  592 
Calumba,  false,  594 

—  root,  454 

 preparations  of,  455 

Calx,  130 

—  Chlorinata,  86 

—  Sulphurata,  91 
Cambogia,  528 

—  Indica,  593 

Camphene,  constitution  of,  12 
Camphor,  499 

—  chemistry  of,  11 

—  preparations  of,  500 
Camphorated  oil,  501 
Camphoric  acid,  12,  499 
Canada  balsam,  519 

—  turpentine,  519 
Cane  sugar,  232 
Cannabinol,  450 
Cannabis  Indica,  449 

—  —  preparations  of,  451 
Cantharides,  427 

—  preparations  of,  428 
Cantharidin,  428 
Caoutchouc,  5G2 
Capsaicin,  431 
Capsicum,  430 

—  preparations  of,  431 
Caraway  fruit,  473 

—  oil  of,  474 
Carbolic  acid,  234 

 liquefied,  236 

 preparations  of,  236 

Carbon,  92 

—  bisulphide,  93 
Carbonate  of  ammonium,  126 

—  of  bismuth,  160 

• —  of  calcium,  native,  182 
 —  precipitated,  134 

—  of  iron,  168,  169 
 •  —  saccharated,  168 

—  of  lead,  155 

—  of  lithium,  121 

—  of  magnesium,  140 

—  of  potassium,  112 

—  of  sodium,  97 

—  of  zinc,  146 
Cardamom  seeds,  485 
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Cardamom  seeds,  preparations  of,  486 
Cardiac  tonics,  drugs  containing  glu- 

cosides  which  act  as,  855 
Carmine,  568 
Caryophyllum,  483 
Cascara  Sagrada,  404 

 preparations  of,  405 

Cascarilla,  460 

—  preparations  of,  461 
Cascarillin,  461  . 
Cassia  pulp,  566 
Castor  oil,  541 

 mixture,  543 

—  seeds,  540 
Catechin,  417 
Catechu,  416 

—  black,  593 

—  preparations  of,  417 
Cathartic  acid,  401 
Caustic  action,  141 

—  lunar,  152 

—  mitigated,  158 

—  potash,  110 
 solution  of,  111 

—  toughened,  153 

Cephaeline,   pharmacological  action 

of,  340 
Cera  Alba,  552 

—  Flava,  551 
Cerasin,  16 
Cerium  oxalate,  163 
Cetaceum,  552 
Cevadine,  882 
Chalk  mixture,  133 

—  j)repared,  132 

 preparations  of,  138 

Chamomile  fiowers,  463 

—  oil  of,  464 
Charas,  450 
Charcoal,  92 

Charta,  definition  of,  21 

—  Sinapis,  373 
Chaulmoogra  oil,  602 
Chavibetol,  591 
Chavicol,  591 

Chemical  constitution  and  pharmaco- 
logical action,  205 
Cherry-laurel  leaves,  366 

 water,  867 

China  clay,  144 
Chirata,  457 
Chiratin,  457 
Chiretta,  457 

—  preparations  of,  458 
Chloral  hydrate,  222 

 syrup  of,  223 

Chloraiism,  224 

Chlorate  of  potassium,  117 

 lozenge,  118 

Chloride  of  ammonium,  127 
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Chloride  of  calcium,  135 

—  mercuric,  185 

—  mercurous,  18G 

—  of  zinc,  1-lC 
Chlorides,  87 
Chlorinated  lime,  86 

—  soda,  solution  of,  87 
Chlorine,  85 

Chlor-methanes,  pharmacological  ac- 
tion of,  205 
Chloroform,  216 

—  preparations  of,  217 
'  Chrome-holes,'  119 
Chromic  acid,  65 

—  —  solution  of,  66 

—  anhydride,  65 

Chromium-ions,  pharmacological  ac- 
tion of,  163 
Chrysarobin,  39i,  396 

—  constitution  of,  394 
Chrysophanic  acid,  395 
Chrysotoxin,  446 
Cimicifuga,  preparations  of,  452 

—  rhizome,  451 
Cimicifugin,  452 
Cinchona  bark,  290 

 preparations  of,  294 

 red,  293 

 standardisation  of,  55 

Cinchonine,  constitution  of,  290 
Cineol,  502 
Cinnamein,  532 
Cinnamic  aldehyde,  479 
Cinnamon  bark,  478 
 preparations  of,  479 

—  oil  of,  480 
Cissampelos,  594 
Citral,  487 

Citrate  of  ammon'um,  solution  of,  128 

—  of  bismuth  and  ammonium,  solu- 
tion of,  162 

—  of  iron  and  ammonium,  177 

—  of  lithium,  121 
 effervescing,  122 

—  of  potassium,  114 
Citric  acid,  70 
Citrine  ointment,  191 
Citronellol,  505 
Clarified  honey,  578 
Cloves,  483 

—  oil  of,  484 

—  preparations  of,  484 
Coal  tar,  prepared,  538 
Coca  leaves,  275 
Cocaine,  276 

- —  constitution  of,  273 

—  hydrochloride,  277 

—  pharmacological  action  of,  274 

—  relation  to  atropine,  273 
Coccus,  568 


Cochineal,  568 
Codeine,  322 

—  constitution  of,  306 

—  pharmacological  action  of,  309 

—  phosphate,  323 
Cod-liver  oil,  545 
Colchicine,  343 

—  pharmacological  action  of,  344 
Colchioum  corm,  344 

—  seeds,  340 
Collodia,  definition  of,  21 

—  official,  21 
Collodium,  562 

—  Flexile,  562 

—  Vesicans,  429 
Colocynth  pulp,  387 

 preparations  of,  388 

Colocynthein,  388 
Colocynthin,  388 

Colouring  agents,  drugs  used  as,  568 

—  matters,  17 
Columbin,  455 
Concentrated  liquors,  31 
Confectio  Piperis,  289 

—  Eosaj  Gallicaa,  490 

—  Sennas,  403 

—  Sulphuris,  89 
Confections,  defuiition  of,  21 

—  official,  21 

Coniine,  constitution  of,  284 

—  pharmacological  action  of,  284 
Conium  fruit,  286 

—  leaves,  285 
Convolvulin,  383 
Copaiba,  520 

—  oil  of,  522 
Copper  sulphate,  150 
Copper-ion,  pharmacology  of,  15 
Coriander  fruit,  471 

—  oil  of,  472 
Cornutine,  446 
Corrosive  sublimate,  185 
Coscinium,  594 
Cotton-root  bark,  596 
Cotton-wool,  561 
Couch  grass,  585 
Cream  of  tartar,  115 
Creat,  58() 
Cremocarp,  470 
Creosol,  238 
Creosote,  237 

—  preparations  of,  239 
Creta  Prteparata,  132 
Crocus,  569 

Crotin,  541 
Croton  oil,  543 
 liniment  of  544 

—  resin,  544 

—  seeds,  541 
Croton-chloral,  224 
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Cubebs,  522 

—  oil  of,  523 

Cucumber,  squirting,  437 

Cucurbitie  Semina  Prteparata,  615 

Cupri  Sulphas,  150 

Curd  soap,  554 

Cusparia  bark,  349 

Cusso,  442 

Cutch,  593 

Cymene,  relation  to  terpenes,  11,  12 


Dandelion  root,  467 

 preparations  of,  468 

Datura  leaves,  595 

—  seeds,  595 
Decocta,  definition  of,  21 

—  official,  21 

Decoctum  AcacifB  Corticis,  583 

—  Agropyri,  585 

—  Aloes  Compositum,  408 

—  Cissampeli,  594 

—  Gossypii  Badicis  Corticis,  596 

—  Granati  Corticis,  348 

—  Hauuatoxyli,  423 

—  Hygropbilte,  598 

—  Ispaghulro,  598 

—  Sappan,  605 
Del  phi  nine,  333 
Deterioration  of  drugs,  49 
Digitalein,  355,  356 
Digitalin,  356 

—  Nativelle's,  356 
Digitalis  leaves,  356 

—  pharmacological  action  of,  857 

—  preparations  of,  359 
Digitonin,  355 
Digitophyllin,  355,  856 
Digitoxin,  355,  356 
Dill  fruit,  474 

—  oil  of,  475 

—  water,  475 
Dissociation  of  acids,  57 

—  of  alkalies,  123 
Distilled  water,  56 
Dita  bark,  585 

Ditaine, pharmacological  action  of,  586 
Ditamine,  586 
Donovan's  solution,  201 
Dover's  powder,  317 


E ASTON 's  syrup,  172 
Ecgonine,  constitution  of,  273 
Effervescing  citrate  of  caffeine,  327 
 of  lithium,  122 

—  citro- tartrate  of  sodium,  105 

—  phosphate  of  sodium,  104 

—  preparations,  mode  of  making,  103 

—  sulphate  of  magnesium,  138 
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Effervescing  sulphate  of  sodium,  103 

—  tartarated  soda  powder,  105 
Elaterin,  438 

Elaterium,  437 
Elder  flowers,  488 
Elder-flower  water,  489 
Elutriation,  process  of,  19 
Embelia,  596 

Emetine,  pharmacological  action  of, 

340 
Emodin,  395 

Emplastra,  definition  of,  22 

—  official,  22 

Emplastrum  Ammoniaci    cum  Hy- 

drargyro,  182 
— •  Belladonnte,  263 

—  Calefaciens,  430 
 Mylabridis,  600 

—  Cantharidis,  428 

—  Hydrargyri,  182 

—  Menthol,  498 

—  Mylabridis,  600 

—  Opii,  318 

—  Picis,  519 

—  Plumbi,  159 

—  Eesinre,  515 

—  Saponis,  554 
Epsom  salt,  137< 
Ergot,  444 

—  preparations  of,  447 
Ergotin,  447 
Ergotinic  acid,  446 
Ergotinine,  446 
Ergotism,  446 
Eserine,  337 

—  sulphate,  338 
Ether,  212 

—  compound  spirit  of,  215 

—  Purificatus,  212 

—  spirit  of,  215 
Ethyl  acetate,  211 

—  nitrite,  solution  of,  228 

—  oxide,  212 

—  sulphate,  215 
Eucalyptus  gum,  418 

—  Kino,  611 

—  oil  of,  502  ■ 

—  ointment,  503 
Euonymin,  390 
Euonymus  bark,  389 
Extracta,  definition  of,  22 

—  liquida,  24 

—  mode  of  preparing,  23,  24 

—  official,  25 

—  varieties  of,  23,  24 
Extractum  Acalyphaj  Liquidum,  584 

—  Adhatodffi  Liquidum,  585 

—  Agropyri  Liquidum,  585 

—  Aloes  Barbadensis,  407 

—  Anthemidis,  4G4 
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Extraotum  Belffi  Liquidum,  689 

—  Belladonna  Alcoholicimi,  262 
 Liquidum,  262 

 Viride,  261 

—  Cannabis  Indica;,  451 

—  Cascavaj  Liquidum,  405 
 SagradiE,  405 

—  Cimicifngfe  Liquidum,  452 

—  Cinclionre  Liquidum,  294 

—  Cissampeli  Liquidum,  594 

—  Cocffi  Liquidum,  276 

—  Colchici,  346 

—  Colocynthidis  Compositum,  388 

—  Ei-gotiB,  447 

—  —  Liquidum,  448 

—  Euonymi  Siccum,  390 

—  Filicis  Liquidum,  441 

—  Gentiana;,  460 

—  Glycyn-hizre,  398 

 Liquidum,  393 

 Spirituosum,  609 

—  Gossypii  Eadicis  Corticis,  596 

—  Grindelise  Liquidum,  618 

—  Hamamelidis  Liquidum,  425 

—  Hydrastis  Liquidum,  305 

—  Hyoscyami  Viride,  267 

—  Ipeeacuanhaj  Liquidum,  342 

—  Jaborandi  Liquidum,  282 

—  JalapsE,  388 

—  Kavse  Liquidum,  611 

—  KramerisE,  421 

—  Nacis  Vomiea3,  300 
 Liquidum,  300 

—  Opii,  314 

 Liquidum,  315 

■ —  Pareirse  Liquidum,  853 

—  Physostigmatis,  838 

—  PicrorliizfE  Liquidum,  608 

—  Ehoi,  398 

—  Sarste  Liquidum,  379 

—  Stramonii,  270 

—  Strophantlii,  361 

—  Taraxaci,  468 
 Liquidum,  468 

—  Viburni  Prunifolii  Liquidum,  609 


Fats,  chemical  composition  of,  9 

—  general  characters  of,  10 

—  oflicial,  10 

Fel  Bovinuin  Purifica,tum,  578 
Fennel  fruit,  475 

—  water,  476 
Ferments,  17,  572 

Ferri  Acetatis,  Liquor,  175 

—  Arsenas,  200 

—  Carbonas  Saccbaratus,  168 

—  et  Ammonii  Citras,  177 

—  et  Qiiininic  Citras,  177 

—  lodidi,  Syrupus,  171 


Ferri  Perchloridi,  Liquores,  178,  174 

—  Pei'nitratis,  Liquor,  175 

—  Persulphatis,  Liquor,  175 

—  Phosphas,  171 

—  Sulphas,  169 

 Exsiccatus,  170 

Ferrum,  167 

—  Eedactum,  167 

—  Tartaratum,  176 
Ficus,  564 

Figs,  564 

Filicic  acid,  440,  441 
Filix  Mas,  439 

Fixed  oils,  chemical  composition  of,  9 

 general  characters  of,  10 

 official,  10,  33 

Flavaspidic  acid,  440 
Fluid  magnesia,  140 
Foeniculi  Fruetus,  475 
Fowler's  solution,  198 
Frankincense,  common,  510,  518 
Friars'  balsam,  531 


Galbanum,  526 
Gallic  acid,  414 
Galls,  415 

—  ointments  of,  416 
Gamboge,  528 

—  Indian,  593 
Gdnja,  450 

Gaultheria,  oil  of,  614 
Gelatin,  560 
Gelsemine,  834 
Gelseminine,  834,  835 
Gelsemium  root,  384 
Gentian  root,  459 

 preparations  of,  460 

Gentio-picrin,  459 
GeraniaJ,  487 
Geraniol,  505 
Ghatti  gum,  597 
Ginger,  431 

—  preparations  of,  432 
Glacial  acetic  acid,  67 
Glauber's  salt,  102 
Gluco-i'esins,  15 
Glucosides,  definition  of,  7 

—  distribution  of,  8 

—  drugs  yielding,  8,  855 

—  hydrolysis  of,  7,  13,  356,  364,  869, 
883,  891 

Glycerin,  281 

—  suppository  of,  282 
Glycerina,  definition  of,  25 

—  official,  25,  2() 
Glycerinum  Acidi  Borici,  72 

—  —  Carbolici,  236 
— •  —  Tannici,  414 

—  Aluminis,  144 
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Glyceiinum  Amyli,  560 

—  Boracis,  lOS 

—  Pepsini,  573 

—  Plumbi  Subacetatis,  158 

—  Tragacanthffi,  558 
Glycyrrhizffi  Radix,  392 
Glycyrrhizin,  392 
Glyoxaline,  constitution  of,  254 

—  derivatives  of,  279 
Goa  powder,  394,  395 
Gossypii  Kadicis  Cortex,  596 
Gossypium,  561 
Goulard's  extract,  157 

—  lotion,  158 
Granati  Cortex,  347 
Granulation,  process  of,  19 
Gregory's  powder,  399 
Grey  powder,  179 
Griffith's  mixture,  169 
Grindelia,  613 
Guaiacol,  238 
Guaiacum  resin,  517 

—  wood,  51() 
Gum  acacia,  556 

—  ghatti,  597 

—  Indian,  597 
Gum-resins,  14,  524 

 delinition  and  characters  of,  14 

Gums,  chenristry  of,  16 

—  delinition  and  characters  of,  15 

—  origin  of,  16 
Gynocardia  oil,  602 


H^MATOXYLI  Lignum,  422 
Htematoxylin,  423 
Hamamelis  bark,  423 

—  leaves,  424 
Hard  soap,  554 

Heavy  metal  ions,  general  action  of, 
141 

Hemidesmus  root,  380 

—  syrup  of,  381 
Henbane  leaves,  266 
Hesperidin,  462 
Hirudo,  579 

—  Australis,  611 
Hoffmann's  anodyne,  215 
Homatropine,  257 

—  constitution  of,  272 

—  hydrobromide,  272 

—  pharmacological  action  of,  272 
Honeys,  see  Mella 

Hops,  465 

—  preparations  of,  466 
Horse-radish  root,  373 

 compound  spirit  of,  374 

Hydrargyri  lodidum  Eubrum,  188 

—  Oleas,  190 

—  Oxidum  Flavum,  182 
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Hydrargyri  Oxidum  Eubrum,  183 

—  Perchloridum,  185 

—  Subchloridum,  186 
Hydrargyrum,  179 

—  Ammoniatum,  189 

—  cum  Creta,  179 
Hydrastine,  constitution  of,  303 

—  pharmacological  action  of,  304 

—  relation  to  narcotine,  303 
Hydrastinine,  pharmacological  action 

of,  305 
Hydrastis  rhizome,  304 

—  preparations  of,  305 
Hydrobromic  acid,  diluted,  85 
Hydrochloric  acid,  64 

 diluted,  64 

Hydrooj'anic  acid,  diluted,  73 

 glucosides  producing,  364 

Hydrogen  peroxide,  solution  of,  76 
Hydrogen-ion,  pharmacological  action 

of,  58 
Hygrophila,  597 
Hyoscine  hydrobromide,  270 

—  hydrolysis  of,  256 

—  pharmacological  action  of,  259,  271 
Hyoscyamine,  hydrolysis  of,  256 

—  pharmacological  action  of,  259 

—  relation  to  atropine,  256 

—  sulphate,  270 
Hyoscyamus  leaves,  266 

 preparations  of,  267 

Hypertonic  solutions,  100 
Hypodermic  injections,  see  Injectio 
Hypophosphite  of  calcium,  136 

—  of  sodium,  108 
Hypotonic  solutions,  100 


Impubities  in  drugs,  49 
India-rubber,  562 
Indian  gum,  597 

—  hemp,  449 

 XDreparations  of,  451 

—  sarsaparilla,  380 
■ —  tobacco,  335 
Infusa,  definition  of,  26 

—  official,  27  ■ 
Infusum  Alstonise,  586,  610 

—  Andrographidis,  587 

—  Aurantii,  463 
 Compositum,  463 

—  Azadirachtro  Indica3,  588 

—  Buchu,  493 

—  CalumbiB,  455 

—  Caryophylli,  484 

—  Cascarillffi,  461 

—  Chiratca,  458 

—  Cinchono3  Acidum,  294 

—  Cosoinii,  594 

—  Cuspariaj,  350 
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Infusum  Digitalis,  359 

—  Ergotm,  448 

—  Gentianre  Compositum,  460 

—  Erameria3,  421 

—  Lupuli,  466 

—  QiiassifB,  456 

—  Eliei,  398 

—  Eos£B  Acidum,  490 

—  Scoparii,  352 

—  Senegfe,  378 

—  HemiEe,  401 

—  Serpentarife,  354 

—  Tinospora,  605 

—  Toddaliaj,  600 

—  Uva3  Ursi,  891 

Injeetio  Apomorphinee  Hypodermica, 
324 

—  Coeainse  Hypodermica,  278 

—  Ergotse  Hypodermica,  447 

—  Morphine  Hypodermica,  321 
Injectiones,  definition  of,  27 

—  oificial,  28 
Iodide  of  arsenic,  201 

—  arsenious  and  mercuric,  solution  of, 

201 

—  of  iron,  syrup  of,  171 

—  of  lead,  81 

—  of  mercury,  188 

—  of  sulphur,  82 
Iodides,  79 
Iodine,  77 

—  preiDarations  of,  77,  78 
lodism,  80 

Iodoform,  219 
— ■  preparations  of,  220 
lodothyreoglobulin,  575 
lodothyrin,  575 
lodum,  77 

Ipecacuanha  root,  341 

—  —  preparations  of,  342 

—  standardisation  of  liquid  extract,  65 
Iron,  167 

— ■  acetate,  solution  of,  175 

—  and  ammonium  citrate,  177 

—  and  quinine  citrate,  177 

—  arsenate,  200 

—  carbonate,  108 
 saccharated,  168 

—  iodide,  syrup  of,  171 

—  mixture,  compound,  169 

—  nitrate,  solution  of,  175 

—  perchloride,  solutions  of,  173,  174 

—  persulphate,  solution  of,  175 

—  pharmacological   action  of  com- 

pounds of,  164 

—  phosphate,  171 
 syrup  of,  172 

—  pill,  169 

—  reduced,  167 

—  scale  pi'eparatioMs  of,  176 


Iron  sulphate,  169 

—  —  dried,  170 

—  tartarated,  176 

—  wine,  167. 

Irritant  oils,  drugs  containing  gluco- 

sides  producing,  369 
Isophysostigmine,  337,  840  ■ 
Isoquinoline,  constitution  of,  255 

—  derivatives  of,  302 
Isotonic  solutions,  100  ■ 
Ispaghula,  598 

Jaboeandi  leaves,  281 

—  preparations  of,  282 
Jalap,  382 

—  Indian,  606 

—  preparations  of,  38'3 

—  resin,  884 
Jalapin,  383 

James's  fever  powders,  194 
Juices,  see  Succi 
Juniper,  oil  of,  508 

—  tar  oil,  538 

Kaladana,  598 

—  resin  of,  599 
Kaolin,  144 
Kava  rhizome,  611 
Kino,  417 

—  Eucalypti,  611 

—  preparations  of,  418 
Kinoin,  418 

Kino-tannic  acid,  418,  419 
Kosotoxin,  443 
Kousso,  442 
Kramerite  Eadix,  419 
Krameria-tannic  acid,  421 

Lactic  acid,  69 

Lactose,  233 

Lamellfe  Atropinte,  265 

—  Cocainte,  278 

—  definition  of,  28 

—  Homatropinoe,  278 

—  official,  28 

—  Physostigminoj,  839 
Lanolin,  551 

Lard,  549 

—  benzoated,  549 

—  indurated,  582 
Laudanum,  315 
Laurocerasi  I'olia,  366 
Lavender,  oil  of,  503 
Lead  acetate,  156 

—  carbonate,  155 

—  iodide,  81 

—  line  on  gums,  155 

—  lotion,  158 
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Lead  oleate,  159 

—  oxide,  155 

—  paralysis,  154 

—  plaster,  159 

• —  subacetate,  glycerin  of,  158 

 solution  of,  157 

Lead-ion,  pharmacological  action  of, 

154 
Leeches,  579 

—  Australian,  611 
Lemon  juice,  487 

—  oil  of,  487 

—  peel,  486 

 dried,  582 

Lemon-grass,  oil  of,  601 
Lime,  130 

—  chlorinated,  86 

—  saccharated  solution  of,  132 

—  slaked,  131 

—  solution  of,  131 

—  sulphurated,  91 
— ■  water,  131 
Limonis  Cortex,  486 

 Siccatus,  682 

Linalool,  504 

Lininienta,  definition  of,  28 

—  otlicial,  28,  29 
Linimentnm  Aconiti,  330 

—  AmraonifB,  126 

—  BeHadonniB,  263 

—  Calcis,  132 

—  Caniphorai,  501 
 Ammoniatum,  501 

—  Chloroformi,  218 

—  Crotonis,  544 

—  Hydrargyri,  181 

—  Opii,  316 

—  Potassii  lodidi  cum  Sapone,  81 

—  Saponis,  555 

—  Sinapis,  370 

—  Terebinthinse,  512 

 Aceticum,  512 

Linolein,  548 
Linseed,  546 

—  crushed,  547 

—  oil,  548 

Linum  Contusum,  547 
Liquor  Acidi  Chromici,  66 

—  AmmonisB,  125 
 Fortis,  122 

—  Ammonii  Acetatis,  128 
 Citratis,  128 

—  Andrographidis  Concentratus,  587 

—  AristolochifE  Concentratus,  587 

—  Arsenicalis,  198 

—  Arsenici  Hydrochloricus,  199 

—  Arsenii  et  Hydrargyri  lodidi,  201 

—  Atropinffi  Sulphatis,  265 

—  Berberidis  Concentratus,  590 

—  Bismuthi  et  Ammonii  Citratis,  162 
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Liquor  Calcis,  131 
— ■  —  Chlorinatse,  86 
 Saccharatus,  132 

—  Calumb£e  Concentratus,  455 

—  Caoutchouc,  563 

—  Chiratse  Concentratus,  458 

—  Coscinii  Concentratus,  595 

—  CuspariEE  Concentratus,  350 

—  Epispasticus,  429 
 Mylabridis,  600 

—  Ethyl  Nitritis,  228 

—  Ferri  Acetatis,  175 

 Perchloridi,  174 

 Fortis,  173 

 Pernitratis,  175 

 Persulphatis,  175 

—  Hamamelidis,  425 

—  Hydrargyri  Nitratis  Acidus,  190 
 Perchloridi,  186 

—  Hydrogenii  Peroxidi,  76  ■ 

—  lodi  Fortis,  77 

—  Krameriffi  Concentratus,  421 

—  Magnesii  Carbonatis,  140 
• —  Morphinaj  Acetatis,  322 

—  —  Hydrochloridi,  319 
 Tartratis,  321 

—  Panereatis,  573 

—  Picis  Carbonis,  538 

—  Plumbi  Subacetatis  Dilutus,  158 
 Fortis,  157 

—  Potasso),  111 

— ■  Potassii  Permanganatis,  120 

—  QuassiiG  Concentratus,  457 

—  Ehei  Concentratus,  398 

—  SarsEE  Compositus  Concentratus,379 

—  Senega3  Concentratus,  378 

—  Sennas  Concentratus,  402 

—  Serpentariffi  Concentratus,  354 

—  Sodte  ChlorinatBB,  87 

—  Sodii  Arsenatis,  199 
 Ethylatis,  97 

—  Strychnine  Hydrochloridi,  302 

—  Thyroidei,  575 

—  Tinosporse  Concentratus,  605 

—  Toddaliee  Concentratus,  606 

—  Trinitrini,  230 

—  Zinci  Chloridi,  147 
Liquores  Concentrati,  31 

—  definition  of,  29 

—  official,  30 
Liquorice  root,  392 

—  preparations  of,  393 

—  spirituous  extract  of,  609 
Litharge,  155 

Lithium  carbonate,  121 

—  citrate,  121 

—  —  effervescing,  122 
Lobelia,  335 

—  ethereal  tincture  of,  387 
Lobeline,  336 
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Logwood,  422 

—  decoction  of,  423 

Lotio  Hydrargyri  Flava,  184 

 Nigra,  185 

Lotiones,  definition  of,  31 

—  official,  31 
Lozenges,  see  Trochisci 
Lunar  caustic,  152 
LuiDulin,  466 
Lupulus,  465 
Lupumaric  acid,  465 


Maceration,  process  of,  19 
Magnesia,  heavy,  139 

—  light,  138 

Magnesium  carbonates,  140 

— •  sulphate,  137 

 effervescing,  138 

Magnesium-ion,  pharmacological  ac- 
tion of,  137 

Male  fern,  439 

 liquid  extract  of,  441 

Manganese-ions,  pharmacological  ac- 
tion of,  164 

Materia  medica,  meaning  of,  1 

 syno]Dsis  of  official,  3 

Mel  Boracis,  106 
—  Depuratum,  578 

Mella,  definition  of,  32 

—  ofBcial,  32 

Melon  pumpkin  seeds,  615 
Menthene,  formula  of,  12 
Menthol,  496 

—  constitution  of,  12 

—  plaster,  498 
Mercurial  lotions,  184 
Mercurialism,  179 
Mercury,  179 

— ■  ammoniated,  189 

—  iodide,  188 

—  liniment,  181 

—  nitrate,  acid  solution  of,  190 
 ointment  of,  191 

—  ointment,  181 
 compound,  182 

—  oleate,  190 

—  oxide,  red,  183 
 yellow,  182 

—  perchloride  of,  185 

—  pharmacological   action   of  com- 

pounds of,  178 

—  pill,  180 

—  plaster,  182 

—  subchloride  o£,  180 

—  with  chalk,  179 

Mercury-ions,  pharmacological  action 

of,  178,  185 
Merocarp,  471 
Metals,  compounds  of,  96 


Mezerein,  434 
Mezereon  bark,  434 
Milk  sugar,  233 
Mindererus's  spirit,  128 
Mistura  Ammoniaci,  526 

—  Araygdalse,  365 

—  Creosoti,  239 

—  CretEB,  133 

—  Ferri  Composita,  169 

—  Guaiaci,  517 

—  Olei  Eicini,  543 

—  Senna  Composita,  402 

—  Spiritus  Vini  Gallici,  210 
Misturte,  definition  of,  32 

—  official,  32 
Morphine  acetate,  321 

—  constitution  of,  306 

—  hydrochloride,  319 

—  pharmacological  action  of,  307 

—  tartrate,  321 
Morphinism,  309 
Moschus,  577 

Mucilagines,  definition  of,  33 
-  official,  33 
Mucilago  Acacife,  557 

—  Gummi  Indici,  597 

—  Tragacanthfe,  557 
Mudar,  592 

Musk,  577 
Mustard,  372 

—  leaf,  373 

—  oil,  volatile,  370 

—  —  white,  370 

—  oils,  composition  of,  12 

—  seeds,  370 
Mylabris,  599 
Myi-istica,  481 
Myrobalans,  600 
Myrrh,  524 


Naphthol,  241 

Narceine,  constitution  of,  303 
Narcotine,  constitution  of,  303 

—  relation  to  hydrastine,  303 
Neutral  principles,  characters  of,  8 

 drugs  containing,  427 

Neutralisation  equivalents,  99 
Nitrate,  mercuric,  acid  solution  of,  190 
 ointment  of,  191 

—  potassium,  116 

—  silver,  152 
Nitre,  116 
Nitric  acid,  6^ 

 diluted,  63 

Nitrite  of  amyl,  228 

—  of  ethyl,  solution  of,  228 

—  of  sodium,  109 
Nitroglycerin,  229 
Nitro-hydroohloric  acid,  diluted,  63 


628  MATEEIA 

Nutmeg,  481 
—  oil  of,  482 
Nux  vomica,  298 

 preparations  of,  300 

 standardisation  of  liquid  extract, 

55 


Oil,  Chaulmoogra,  602 

—  of  mustard,  volatile,  13,  370 
Oils,  essential,  see  Volatile  oils 

—  fixed  and  volatile,  8 

 pharmacologicar action  of,  540 

—  mustard,  12,  369 

—  pbarmacopceial,  33 

—  volatile,  see  Volatile  oils 
Ointments,  see  Unguenta 
Oleate  of  mercury,  190 

—  of  zinc,  150 
Oleic  acid,  70 

Olein,  composition  of,  i) 
Oleo-resins,  definition  of,  13 

—  drugs  containing,  518 

—  official,  IB 
Oleum  Ajowan,  000 

—  Amygdala3,  545 

—  Anethi,  475 

—  Anisi,  477 

—  Anthemidis,  464 

—  Arachis,  601 

—  Cadinum,  538 

—  Cajuputi,  507 

—  Carui,  474 

—  Carjopliylli,  484 

—  Cinnamomi,  480 

—  Copaibaj,  522 

—  Coriandri,  472 

—  Crotonis,  543 

—  Cubebre,  523 

—  Eucalypti,  502 

—  Gaultberiffi,  614 

—  Graminis  Citrati,  601 

—  GynocardifE,  602  ' 

—  Juniperi,  508 

—  Lavandula,  503 

—  Linionis,  487 

—  Lini,  548 

-  Mentbw  Piperitre,  495 
  Viridis,  498 

—  Morrbuaa,  645 

—  Myristica;,  482 

—  OlivoB,  546 

—  Pbospboratum,  95 

—  Pimentffi,  483 

—  Pini,  513 

—  Eicini,  -541 

—  Bosffi,  504 

—  Eosmarini,  506 

—  Santali,  509 

—  Sesami,  603 


MEDICA 

Oleum  Sinapis  Volatile,  370 

—  TerebinthinfE,  510 

—  Theobromatis,  548 
Olive  oil,  546 
Oliver  bark,  612 
Opium,  312 

—  pbarmacologica;l  action  of,  307,  314' 

—  preparations  of,  314 

—  standardisation  of,  55 
Orange  peel,  bitter,  461 
 Indian,  588 

—  wine,  211 
Orange-flower  water,  506 
Organic  acids,  66 
Oxalate  of  cerium,  163 
Ox-bile,  purified,  578 
Oxide  of  antimony,  193 

—  arsenious,  197 

—  of  bismutb,  160 

—  of  lead,  155 

—  of  mercury,  red,  183 
 yellow,  182 

—  of  silver,  153 

—  of  zinc,  145 
Oxycannabin,  450 
Oxygen,  76 
Oxymel,  68 

—  Scilla3,  363 

—  Urgineas,  607 
Oxymella,  definition  of,  33 

—  official,  34 


Palmitin,  composition  of,  9 
Pancreatic  solution,  573 
Papaverine,  constitution  of,  303 
Papaveris  Capsulse,  310 
Paraffins,  pharmacological  action  of, 
202 

Paraffin  um  Durum,  204 

—  Liquidum,  203 

—  Molle,  203 
Paraldehyde,  221 
Paregoric,  315 
Pareira  root,  352 

 false,  594 

Parillin,  379  ■ 

Pelletierine,  pharmacological  action  of, 
347 

Pellitoruie,  288 
Pellitory  root,  289 
Pelosine,  353 
Pepper,  black,  288 
Peppermint,  oil  of,  495 

—  water,  496 
Pepsin,  572 

—  glycerin  of,  573 
Percolation,  process  of,  19 
Permanganate  of  potassium,  119 
Peroxide  of  hydrogen  solution,  76 
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Pharbitis  Nil,  59S 

Pharmaceutical   chemistry,  meaning 
of,  1 

Pharmacognosy,  meaning  of,  1 
Pharmacology,  definition  of,  1 
PharmacopcBia,  a,  2 
Pharmacopoeial  pre^Darations,  18 

—  processes,  18 

—  standards,  49 
Pharmacy,  meaning  of,  1 
Phenacetin,  251 

Phenanthrene,  constitution  of,  255 

—  derivates,  306 
Phenazone,  251 
Phenol,  234 

Phosphate  of  ammonium,  129 

—  of  calcium,  136 

—  of  iron,  171 
 syrup  of,  172 

—  of  sodium,  103 
Phosphorated  oil,  95 
Phosphoric  acid  concentrated,  64 

 diluted,  65 

Phosphorus,  93 

—  pill  of,  95 

—  poisoning  with,  94 
Physostigmatis  Semina,  337 
Physostigmine,  337 

—  antagonism  of  atropine  and,  340 

—  pharmacological  action  of,  338' 

—  sulphate,  338 
Picrasmin,  456 
Picropodophyllin,  436 
Picrorhiza,  603 
Picrotoxin,  448 
Picrotoxinin,  449 
Pills,  see  Pilulre 

Pilocarpine,  antagonism  of  atropine 
and,  281 

—  constitution  of,  279 

—  nitrate,  283 

—  pharmacological  action  of,  279 
Pilula  Aloes  Barbadensis,  408 

—  — ■  et  Asafetidte,  410 

 et  Ferri,  408 

 et  Myrrhae,  410 

 Socotrinre,  409 

—  Cambogiffi  Composita,  529 

—  Colocynthidis  Composita,  389 
 et  Hyoscyami,  389 

—  Ferri,  169 

—  Galliani  Composita,  527 

—  Hydrargyri,  180 

 ■  Subchloridi  Composita,  188 

—  IpecacuanhfB  cum  Scilla,  317 
 cum  Urginea,  608 

—  I'liosphori,  95 

—  Plumbi  cum  Opio,  157 

—  Quinina;  Sulphatis,  29(i 

—  Khei  Composita,  398 


Pilula  Saponis  Composita,  316 

—  Scammonii  Composita,  386 

—  Scillaa  Composita,  363 

—  UrgineEB  Composita,  608 
Pilulas,  definition  of,  34 

—  official,  34 
Pimento,  482 

—  oil  of,  483 
Pine,  oil  of,  513 
Piper  Nigrum,  288 
Piperidine,  constitution  of,  284 
Piperine,  constitution  of,  288 
Pitch  plaster,  519 

Pix  Burgundica,  519 

—  Carbonis  Prteparata,  538 

—  Liquida,  537 
Plasters,  see  Emplastra 
Plumbi  Acetas,  156 

—  Carbonas,  155 

—  lodidum,  81 

—  Oxidum,  155 
Plumbism,  154 

—  causes  of,  165 
Plummer's  pill,  188 
Podophyllo-resin,  486 
Podophyllo-toxin,  436 
Podophyllum  resin,  436 

—  rhizome,  435 
 Indian,  604 

^  resin  of,  604 

Polygalic  acid,  377 
Pomegranate  bark,  347 
Poppy  capsules,  310 
Potassa  Caustica,  110 
— ■  Sulphurata,  91 
Potassium  acetate,  113 

—  acid  tartrate,  115 

—  alum,  143 

—  bicarbonate,  113 

—  bichromate,  118 

—  bromide,  84 

—  carbonate,  112 

—  chlorate,  117 

—  citrate,  114 

—  hydroxide,  110 
 solution  of.  111 

—  iodide,  80 

—  nitrate,  116 

—  permanganate,  119 

—  sulphate,  116 

—  tartrate,  115 
— ■  —  acid,  115 

Potassium-ion,  pharmacological  action 

of,  110 
Powders,  see  Pulveres 
Preparation,  definition  of  a,  1 
Preparations,  necessity  for  various,  18 

—  Pharmacopooial,  18 

—  standardised,  52 
Prepared  chalk,  132 
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Primary  ridges,  471 
Processes,  pharmacopceial,  18 
Prunes,  565 

Pruni  Virginiante  Cortex,  367 

—  preparations  of,  368 

Pseudo  -  pelletierine,  constitution  of, 
347 

Pseudo-strophanthin,  359 
Pterocarpi  Lignum,  570 
Pulveres,  definition  of,  85 

—  oiBcial,  35 
Pulverisation,  19 

—  mediate,  116 

Pulvis  Amygdalaa  Compositus,  865 

—  Antimonialis,  194 

—  ButetE  Seminum,  592 

—  Catechu  Compositus,  417 

—  Cinnamomi  Compositus,  480 

—  Cretaa  Aromaticus,  133 
 cum  Opio,  317 

—  Elaterini  Compositus,  489 

—  Glycyrrhizfe  Compositus,  403 

—  Ipecacuanhas  Compositus,  317 

—  JalaptB  Compositus,  384 

—  Kaladante  Compositus,  599 

—  Kino  Compositus,  418 

—  Opii  Compositus,  315 

—  Ehei  Compositus,  399 

—  Scammonii  Compositus,  386 

—  SodfB  Tartarataj  Effervescens,  105 

—  Tragacanthffi  Compositus,  558 
Purgatives,    anthracene  derivatives 

acting  as,  394 

—  i'atty  oils  as,  542,  544 

—  glucosides  acting  as,  381 

—  saline,  102-105,  115,  137-139 
Purine  derivatives,  325 

—  formula  of,  255 
Pyrazole,  formula  of,  254 
Pyrethrine,  288 
Pyrethrum  root,  289 
Pyridine  derivatives,  283 

—  formula  of,  255 
Pyroxylin,  561 
Pyrrol,  formula  of,  254 
Pyrrolidine  derivatives,  256 

—  formula  of,  254 


Quassia  wood,  456 

Quassin,  456 

Quillaia  bark,  375 

Quillajic  acid,  375 

Quinine,  acid  hydrochloride,  297 

—  constitution  of,  290 

—  hydrochloride,  297 

—  pharmacological  action  of,  291 

—  sulphate,  295 
Quinoline  derivatives,  290 

—  formula  of,  256 
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Eadicals,  pharmacological  action  of, 
205 

Eancidity,  changes  occurring  during,  9 
Rectified  spirit,  206 
Red  poppy  petals,  570 

—  precipitate  ointment,  184 

—  rose  petals,  490 

—  Sanders  wood,  570 
Reduced  iron,  167 
Resenes,  15 

Resin,  514 

—  acids,  15 

—  alcohols,  15 

—  glucosides,  15 

—  of  guaiacum,  517 

—  of  Indian  podophyllum,  604 

—  of  jalap,  384 

—  of  kaladana,  599 

—  ointment,  516 

—  plaster,  515 

—  of  scammony,  385 
Resins,  chemistry  of,  15 

—  general  characters  of,  13,  14 

—  official,  13 

—  origin  of,  14 

—  pharmacological  action  of,  514 
Rhatany  root,  419 

 Peruvian,  420 

 preparations  of,  421 

Rhei  Radix,  897 
Rhceados  Petala,  570 
Rhubarb  root,  397 

—  —  preparations  of,  398 
Ricin,  541 

Ricin-oleic  acid,  542 

Ridges,  primary  and  secondary,  471 

Rochelle  salt,  104 

Rosie  Gallic£B  Petala,  490 

Rose,  oil  of,  504 

—  water,  505 
Rosemary,  oil  of,  506 
Rye,  spurred,  446 


Saccharated  solution  of  lime,  132 
Saccharin,  252 

—  soluble,  253 " 
Saccharum  Lactis,  233 

—  Purificatum,  232 
Sacred  bark,  404 
Saffron,  569 

Sal  volatile,  126 
Sahcin,  248 

Salicylate  of  bismuth,  162 

—  of  sodium,  246 
Salicylic  acid,  245 

 ointment  of,  246 

Sahcylism,  247 

Saline  action,  pharmacological,  100 
Salol,  248 
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Salt  action,  100 
Saltpetre,  116 
Sambuci  Floras,  488 
Sandal  wood,  oil  of,  509 
Snntalol,  509 
Santonin,  443 

—  lozenge  of,  444 
Sapo  Animalis,  554 

—  Durus,  554 

—  Mollis,  555 
Saponins,  8,  374 

—  pharmacological  action  of,  374 
Sapotoxins,  374 

Sappan,  604 
Sarsaj  Kadix,  878 
SarsapariUa,  378 

—  Indian,  380 

—  preparations  of,  379 
Sarsaponin,  379 
Sassafras  root,  493 
Saturnine  arthralgia,  154 

—  encephalopathy,  154 
Scale  preparations,  176 
Scaling,  process  of,  19 
Scammonin,  383,  385 
Scammouium,  386 
Scammony  resin,  385 
 preparations  of,  386 

—  root,  385 
SciUa,  362 
SciUain,  361,  362 
Scillitoxin,  361,  362 
Scoparii  Cacumina,  350 

 preparations  of,  352 

Scoparin,  351 

Scopolamine,  relation  to  hyoscine,  256 

Scopoleines,  257 

Scott's  dressing,  182 

Secalintoxin,  446 

Seidlitz  powder,  105 

Senega  root,  377 

 preparations  of,  378 

Senegin,  377 
Senna, 399 

—  Alexandrian,  400 

—  East  Indian  or  Tinnevelly,  400 

—  pod,  401 

—  preparations  of,  401 
Serpentary  root,  353 

 preparations  of,  354 

Sesame  oil,  ()03 

Sevum  Prroparatum,  550 
Sherry,  210 

—  plastered,  210 
Silver  nitrate,  152 

—  oxide,  153 

Silver-ion,  pharmacological  action  of, 
151 

Sinalbin,  decomposition  of,  309 
Sinapin,  370 


Sinapis,  372 

—  Alba3  Semina,  371 

—  Nigrre  Semina,  370 
Sinigrin,  decomposition  of,  369 
Smilasaponin,  379 

Soap  bark,  375 

—  —  curd,  554 

—  hard,  544 

—  liniment,  555 

—  plaster,  554 

—  soft,  555 

Soaps,  composition  of,  10,  553 

—  official,  10 

—  pharmacological  action  of,  553 
Socaloin,  409 

Soda,  chlorinated,  solution  of,  87 

—  tartarated,  104 

 effervescing  powder  of,  105 

Sodium,  97 

—  arsenate,  199 

—  benzoate,  244 

—  biborate,  105 

—  bicarbonate,  99 

—  bromide,  83 

—  carbonate,  97 
 dried,  98 

—  chloride,  100 

—  ethylate,  solution  of,  97 

—  hypophosphite,  108 

—  iodide,  79 

—  nitrite,  109 

—  phosphate,  103 
 effervescing,  104 

—  potassium  tartrate,  104 

—  salicylate,  246 

—  sulphate,  102 
 effervescing,  103 

—  sulphite,  107 

—  sulpho-carbolate,  107 
Sparteine,  pharmacological  action  of, 

350 

Spearmint,  oil  of,  498 

—  water,  498 
Spermaceti,  552 
Sphacelotoxin,  445 
Spiritus  iEtheris,  215 

 Compos! tus,  215 

 Nitrosi,  226 

—  Ammoni.'B  Aromaticus,  124 

—  —  Fetidus,  528 

—  Anisi,  478 

—  ArmoracifE  Compositus,  374 

—  Cajuputi,  508 

—  Camphorce,  501 

—  Chloroform],  218 

—  Cinnamomi,  480 

—  definition  of,  36 

—  Juniperi,  509 

—  Lavandula',  504 

—  Menthre  Piperitiu,  496 
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Spiritus  MyristiciB,  482 

—  officiiil,  36 

—  Eectificatus,  20(j 

—  Eosmarini,  507 

—  Vini  Gallici,  210 
Spogel  seeds,  598 
Squill,  361 

—  preparations  of,  363 
Squirting  cucumber,  437 
Standardisation,  process  of,  53 
Standardised  preparations,  52 
Standards,  pbarmacopceial,  49 
StapbisagriiE  Semina,  383 
Starch,  558 

—  maize,  559 

—  rice,  559 
— •  wheat,  559 
Stavesacre  seeds,  333 
Stearin,  composition  of,  9 
Storax,  prepared,  534 
Stramonium  leaves,  268 

—  seeds,  269 
Stropbanthin,  359 
Strophanthus  seeds,  360 

 preparations  of,  361 

Strychnine,  301 

—  constitution  of,  298 

—  hydrochloride,  302 

—  pharmacological  action  of,  298 
Styrax  Pr.cparatus,  534 

Succi,  definition  of,  37 

—  official,  38 
Succus  Acalypho;,  584 

—  Adhatodffi,  584 

—  Belladonnffi,  261 

—  Conii,  286 

—  Hyoscyami,  268 

—  Limonis,  487 

—  Scoparii,  352 

—  Taraxaci,  468 
Sucrose,  232 
Suet,  prepared,  550 
Sugar,  cane,  232 

—  of  lead,  156 

—  milk,  233 
Sulphate  of  copper,  150 

—  of  iron,  169 
 dried,  170 

—  of  magnesium,  137 

—  -  of  potassium,  116 

—  of  sodium,  102 

—  of  zinc,  147 
Sulphite  of  sodium,  107 
Sulpho-carbolate  of  sodium,  107 

—  of  zinc,  148 
Sulphonal,  225 
Sulphur,  87 

—  confection  of,  89 

—  flowers  of,  89 

—  iodide  of,  82 


Sulphur  lozenge,  90 

—  milk  of,  90 

—  ointment,  89 

—  pharmacological  action  of,  88 

—  precipitated,  90 

—  sublimed,  89 
Sulphurated  antimony,  194 

—  lime,  91 

—  potash,  91 
Sulphuric  acid,  61 

 aromatic,  61 

  diluted,  61 

Sulphurous  acid,  73 
Sumbul  root,  494 
Suppositoria  Acidi  Carbolici,  237 
 Tannici,  414 

—  Belladonnas,  263 

—  definition  of,  38 

—  Glycerini,  232 

—  lodoformi,  220 

—  Morphinjn,  820 

—  official,  38 

• —  Plumbi  Composita,  318 
Sweet  almonds,  365 

—  spirit  of  nitre,  226 
Syrupi,  definition  of,  38 

—  official,  39 
Syrupus,  233 

—  Aromaticus,  462 

—  Aurantii,  462 

—  —  Floris,  506 

—  Calcii  Lacto-phosphatis,  134 

—  Cascane  Aromaticus,  405 

—  Chloral,  223 

—  Codeinai,  323 

—  Ferri  lodidi,  171 ' 
 Phosphatis,  172 

  —  cum  Quinina  et  Strychnina, 

172 

—  Limonis,  488 

—  Pruni  Virginiana3,  368 

—  Ehei,  899 

—  Ehusados,  571 

—  Eosaa,  490 

—  Scillffi,  363 

—  Sennas,  403 

—  Tolutanus,  534 

—  Urginete,  607 

—  Zingiberis,  432 


Tabell^,  definition  of,  40 

—  Trinitrini,  230 
Tamarinds,  565 
Tannic  acid,  413 

 drugs  owing  their  activity  to, 

412 

—  —  preparations  of,  414 
Tannins,  characters  of,  16 

—  classification  of,  16 
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Tar,  337 

—  coal,  xoreimred,  538 

—  oiutment,  537 
Taraxaci  Radix,  467 
Taraxacin,  467 
Tarry  products,  536 

 pharmacological  action  of,  536 

Tartar  emetic,  11)2 
Tartarated  antimony,  192 

—  ii-on,  176 

—  soda,  104 
Tartaric  acid,  69 

Tartrate,  acid,  of  potassium,  115 

—  of  potassium,  115 
Terebene,  512 

Terebiuthina  Canadensis,  519 
Terpenes  occurring  in  drugs,  11 
Tliebaine,  constitution  of,  306 

—  pharmacological  action  of,  310 
Theobroma,  oil  of,  548 
Theobromine,  325,  327 
Theophylline,  325,  327 
Therapeutics,  definition  of,  2 
Thus  Americanum,  518 
Thymol,  240 

Thyreotoxin,  575 
Thyroid  preparations,  575 
Tinctura  Aconiti,  330 

—  AdhatodtE,  585 

—  Aloes,  407 

—  AlstoniiE,  586,  610 

—  Andrographidis,  587 

—  Aristolochiffi,  587 

—  Arnicffi,  433 
 Florum,  613 

—  Asafetida3,  528 

—  Aurantii,  462 

—  AzadirachtiB  IndicfB,  588 

—  Belladonna;,  263 

—  Benzoini  Composita,  631 

—  Berberidis,  590 

—  Buchu,  493 

—  Calotropis,  592 

—  Calumba3,  455 

—  -  Camphorse  Composita,  315 

—  Cannabis  Indicto,  451 

—  Cantharidis,  430 

—  Capsici,  431 

—  Cardamom!  Composita,  486 

—  CascarillfB,  461 

—  Catechu,  417 

—  Chiratoa,  458 

—  Chloroformi   et  Morphinaa  Com- 
posita, 320 

—  Cimicifugfe,  453 

—  Cinchonuo,  294 
 Composita,  294 

—  Cinnamomi,  480 

—  Cocci,  568 

—  Colchici  Seminum,  346 


Tinctura  Conii,  287 

—  Coscinii,  595 

—  Croci,  569 

—  Daturse  Seminum,  595 

—  Digitalis,  359 

—  ErgotiB  Ammoniata,  448 

—  Perri  Perchloridi,  174 

—  Gelsemii,  335 

—  Gentianas  Composita,  460 

—  Guaiaci  Ainmoniata,  517 

—  Hamamelidis,  424 

—  Hydrastis,  305 

—  Hyoscyami,  268 

—  lodi,  78 

—  Jaborandi,  282 

—  Jalap£e,  383 
 Composita,  606 

—  Kaladanse,  599 

—  Kino,  418 

—  Kramerire,  421 

—  LavandulES  Composita,  504 

—  Limonis,  487 

—  Lobeliffi  iEtherea,  337 

—  Lupuli,  466 

—  Myrrha;,  524 

—  Nucis  Vomicfe,  301 

—  Oliveri  Corticis,  612 

—  Opii,  315 

 ■  Ammoniata,  315 

—  PicrorhizEE,  603 

—  Podophylli,  437 
 Indici,  604 

—  Pruni  Virginianas,  369 

—  Pyrethri,  43,  290 

—  Quassiaa,  457 

—  Quillaite,  376 

—  Quinina3,  297 
 Ammoniata,  296 

—  Ehei  Composita,  399 

—  Scilke,  364 

—  Senegas,  378 

—  Senna3  Composita,  402 

—  Serpentarias,  354 

—  Stramonii,  269 

—  Strophanthi,  361 

—  Sumbul,  495 

—  Tinospora;,  605 

—  Tolutana,  534 

—  Urginene,  608 

—  Valerianos  Ammoniata,  492 
 Indicaa  Ammoniata,  608 

—  Zingiberis,  433 
Tinctura;,  definition  of,  40 

—  official,  41-44 
Tinospora,  603 
Toddalia,  606 
Toxicology,  definition  of,  1 
Tragacanth,  567 
Triticum,  585 
Trochisci,  definition  of,  45 

41 
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Trochisci,  official,  45 
Trochiscus  Acidi  Benzoici,  243 

 Ccarbolici,  237 

 Tamiici,  414 

—  Bismutlii  Compositus,  161 

—  Catechu,  417 

—  Eucalypti  Gummi,  419 

—  Ferri  Eedaeti,  168 

—  Guaiaci  Eesinre,  518 

—  IpecacuanhfE,  343 

—  KramevifB,  421 

—  —  at  Cocainm,  421 

—  Morphiiiffi,  320 

 et  IpecaeuanhiE,  320 

—  Potassii  Cliloratis,  118 

—  SantoBini,  444 

—  Sodii  Bicarbonatis,  99 

—  Sulpburis,  90 
Tropeines,  257 

Tropine,  constitution  of,  273 
Turpentine,  510 

—  oil  of,  510 

  preparations  of,  512 

Turpetb,  60G 
Tylopbora  leaves,  G07 


TJribellifkiious  fruits,  470 
Unguenta,  delinition  of,  46 

—  official,  46-48 
Unguentum  Acidi  Borici.  72 
 Carbolici,  237 

 Salicylici,  246 

—  AconitiniB,  331 

—  Aquaj  Eosiu,  505 

—  Atropiua?,  265 

—  Belladonnre,  264 

—  Cantbaridis,  429 

—  Capsici,  431 

—  Cetacei,  552 

—  Cbrysarobini,  396 

—  Cocainre,  277 

—  Conii,  286 

—  Creosoti,  240 

—  Eucalypti,  503 

—  GalliT?,  416 
 cum  Opio,  318 

—  Glycerin!  Plumbi  Subacetatis,  158 

—  GynocardifB,  602 

—  Hamamelidis,  426 

—  Hydrargyri,  181 
 Animoniati,  190 

—  • —  Compositum,  182 
 lodidi  Kubri,  189 

—  —  Nitratis,  191 

 Dilutum,  191 

 Oleatis,  190 

 Oxidi  Flavi,  183 

 Kubri,  184 

 Subcbloridi,  188 


Unguentum  lodi,  78 

—  lodoformi,  220 

—  Mylabridis,  600 

—  Myrobalani,  600 
 cum  Opio,  600 

—  Paraffini,  204 

—  Picis  Liquidas,  537 

—  Plumbi  Acetatis,  157 
 Carbonatis,  156 

 lodidi,  82 

—  Potassii  lodidi,  81 

—  Resinffi,  516 

—  Stapbisagrire,  333 

—  Sulpliuris,  89 
 lodidi,  82 

—  Veratrinre,  332 

—  Zinci,  146 

 Oleatis,  150 

Urginea,  607 

Uv!B  Ursi  Folia,  390 


Valeiuan  rhizome,  491 

 Indian,  608 

Valerianate  of  zinc,  149 
Vaseline,  203 
Veratridine,  332 
Veratrine,  331 

—  pharmacological  action  of,  332 
Viburnum,  608 

Vina,  definition  of,  48 

—  official,  48 
Vinegar,  67,  68 
Vinegars,  see  Aceta 
Vinum  Antimoniale,  193 

—  Aurantii,  211 

—  Colchici,  346 

—  Ferri,  167 
 Citratis,  177 

—  Ipecacuanha?,  342 

—  QuininiE,  297 

—  Xericum,  210 
Virginian  prune  bark,  367 

 preparations  of,  368 

Vitta,  471 

Volatile  oil  of  mustard,  370,  372 

—  oils,    chemical     composition  of, 
11 

 drugs  owing  their  action  to,  469 

 general  characters  of,  11 

 official,  12,  33 

 origin  of,  14 

 pharmacological  action  of,  469 

Warming  plaster,  430 
Water,  distilled,  56 
Waters,  sec  Aquas 
Waxes,  551 

—  chemical  composition  of,  10 
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"Waxes,  vegetable,  11 
White  lead,  155 

—  j)recipitate,  infusible,  189 
Wine,  light  oil  of,  215 
Wines,  sec  Vina 
Wintergreen,  oil  of,  614 
Witch  hazel,  423 
Wool-fat,  550 

—  composition  of,  11 

Yellow  wash,  184 


Zanaloin,  409 
Zinc  acetate,  148 

—  carbonate,  146 

—  chloride,  146 
 solution  of,  147 

—  oleate,  150 

—  oxide,  145 

—  sulphate,  147 

—  sulpho-carbolate,  148 

—  valerianate,  149 
1  Zingiber,  431 
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The  Essentials  of  Regional  Anatomy.    By  R.  J. 

Berry,  M.D.,  F.E.S.,  Lecturer  on  Anatomy  in  the  New  School  of  Medicine, 
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An  Introduction  to  Physiology.  By  L.  A.  Hodgkinson 

Lack,  M.B.,  Ch.B.    8s.  net. 

Essentials  of  Human  Physiology  for  Medical 

students.  By  D.  Noel  Paton,  M.D.,  B.Sc,  Lecturer  on  Physiology,  School 
of  Medicine,  Edinburgh.    110  Illustrations.    12s.  net. 

Physiological  Chemistry.    A  Text-book  for  Studeiits 


Human  Anatomy:  a  Treatise  by  various  Authors. 

Edited  by  Henry  Morris,  M.A.,  M.B.Lond.,  F.E.C.S.,  Surgeon  to,  and  > 

Lecturer  on  Sm-gery  at,  the  Middlese.K  Hospital.    Third  Edition.    846  ^ 

Illustrations,  of  which  267  are  in  several  colours.    30s.  net.  ^ 

( 

A  Manual  of  Practical  Anatomy.    By  the  late  Pro-  \ 

fessor  Alfred  W.  Hughes,  M.B.,  M.C.Edin.,  Professor  of  Anatomy,  King's  ( 

College,  London.  Edited  and  completed  by  Arthur  Keith,  M.D.,  Lecturer  \ 

on  Anatomy,  London  Hospital  Medical  College.    In  three  parts.  Part  I,  \ 

10s.  6(i.    Part  II,  8s.  6f?.    Part  III,  10s.  6cZ.  | 

Heath's  Practical  Anatomy:  a  Manual  of  Dis=  ; 

sections.  Edited  by  J.  E.  Lane,  F.R.C.S.,  Surgeon  and  Lecturer  on  Anatomy  ( 

at  St.  Mary's  Hospital.    Ninth  Edition.    321  Engravings.    12s.  6d.  ( 


Human  Osteology.  By  Luther  Holden.  Eighth  Edition. 
Edited  by  Charles  Stewart,  F.R.S.,  and  Robert  W.  Reid,  M.D.,  F.R.C.S. 
59  Lithographic  Plates  and  74  Engravings.    16s.  ( 
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Landmarks,  Medical  and  Surgical.  Fourth  Edition.  \ 

3s.  6cl.  < 


Elements  of  Human  Physiology.    By  Ernest  H.  ( 

Starling,  M.D.,  F.R.C.P.,  F.R.S.,  JodreU  Professor  of  Physiology  in  S 
University  College,  London.    Sixth  Edition.    321  Illustrations.    12s.  6d.  J) 
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and  Practitioners.    By  Charles  E.  Simon,  M.D.,  late  Resident  Physician,  ^ 

Johns  Hopkins  Hospital,  Baltimore.    Second  Edition.    14s.  net.  \ 

Practical  Physiological  Chemistry.  By  J.  A.  Milroy,  J 

M.D.,  and  T.  H.  Milroy,  M.D.,  F.R.S.E.,  Professor  of  Physiology,  Queen's 

College,  Belfast.    4s.  net ;  interleaved,  5s.  net.  ( 
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<  Materia  Medica,  Pharmacy,  Pharmacology,  and  ( 

S  Therapeiitics.    By  W.  Hale  White,  M.D.,  F.E.C.P.,  Physician  to,  and  ^ 

)  Lecturer  on  Medicine  at,  Guy's  Hospital.    Eighth  Edition.    7s.  6d.  ; 

{  Southall's  Organic  Materia  Medica.    Edited  by 

<  John  Bakclat,  B.So.Lond.    Sixth  Edition.    7s.  6d.  \ 

<  An  Introduction  to  the  Study  of  Materia  Medica. 

^  By  Henry  G.  Greenish,  F.I.C.,  F.L.S.,  Professor  of  Pharmaceutics  to  the 

(  Pharmaceutical  Society.    213  Illustrations,  los. 


BY  THE  same  AUTHOR. 

The  Microscopical  Examination  of  Foods  and 

Drugs,  in  the  Entire,  Crushed,  and  Powdered  States.  168  Ilktstrations. 
10s.  6(L  net. 


< 

<  ALSO,  WITH  EUGENE  COLLIN, 
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An  Anatomical  Atlas  of  Vegetable  Powders.  De- 

(  signed  as  an  Aid  to  the  Microscopic  Analysis  of  Powdered  Foods  and 

\  Drugs.    138  Illustrations.    12s.  6d.  net. 
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I  Practical  Pharmacy:  an  Account  of  the  Methods  J 

/  of  Manufacturing  and  Dispensing  Pharmaceutical  Preparations.    By  E.  ) 

(  W.  Lucas,  F.I.C,  F.C.S.    283  Illustrations.    12s.  Gd.  ( 

(  A  Companion  to  the  British  Pharmacopoeia.  By  ( 

(  Peter  Wyatt  Squire,  F.L.S.,  F.C.S.    Seventeenth  Edition.    12s.  6d. 

(  BY  THE  SAME  AUTHOR. 

(  Pocket  Companion  to  the  British  Pharmacopoeia. 

Leather,  7s.  6d.  net. 


The  Pharmacopoeias  of  thirty  of  the  London 

(  Hospitals.    Arranged  in  Groups  for  Comparison.    Seventh  Edition.    6s.  ( 

i'   The  Pharmaceutical  Formulary:  a  Synopsis  of  \ 

(  the  British  and  Foreign  Pharmacopoeias.    By^  Henry  Beasley.    TAvelfth  ^ 

\  Edition  by  J.  Oldham  Bbaithwaite.    6s.  6d. 
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The  Druggist's  General  Receipt  Book.  Tenth 

Edition.    6s.  Gd. 

The  Book  of  Prescriptions  (Beasley)  with  an 

/  Index  of  Diseases  and  Remedies.     Rewritten  by  E.  W.  Lucas,  F.I.C, 

(  F.C.S.   With  an  Introduction  by  Arthur  Latham,  M.D.,  F.R.C.S.  Eighth 

''  Edition.    .5s.  net.  ^ 

(    Tuson's  Veterinary  Pharmacopoeia,  including  ^ 

I  the  Outlines  of  Materia  Medica  and  Therapeutics.   Sixth  Edition.   Edited  J 
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clinical    Diagnostic    Bacteriology,  including 

Serum-  and  Cyto-diagnosis.  By  Alfred  C.  Coles,  M.D.,  D.Sc,  F.R.S.E. 
2  Coloiu-ed  Plates.    8s.  net. 

A  Text = Book  of  Bacteriology  for  Students  and 

Practitioners  of  Medicine.  By  G.  M.  Sternberg,  M.D.,  Surgeon-General, 
U.S.  Army.    Second  Edition.    9  Plates  and  198  Figures  in  the  Text.  26s. 

An  Introduction  to  the  Bacteriological  Examina= 

tion  of  Water.  By  W.  H.  Horbocks,  M.B.,  B.Sc.Lond.,  Assistant  Professor 
of  Military  Hygiene  in  the  Staff  Medical  College,  Major,  E.A.M.C. 
5  Lithographic  Plates.    10s.  6d. 

Lessons  in  Disinfection  and  Sterilisation :  an 
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The  Theory  and  Practice  of  Hygiene.    By  j.  Lane 

NoTTER,  M.D.,  late  Professor  of  Hygiene  in  the  Army  Medical  School; 
and  W.  H.  Horbocks,  M.B.,  B.Sc,  Assistant  Professor  of  Military  Hygiene 
in  the  Staff  Medical  College.  Second  Edition.  15  Plates  and  134  other 
Dlvxstrations.  25s. 

Manual  of  Hygiene.  By  W.  H.  Hamer,  M.D.,  Lecturer 
on  Public  Health,  St.  Bartholomew's  Hospital ;  Assistant  Medical  Ofi&cer 
of  Health  of  the  County  of  London.    93  Illustrations.    12s.  6d.  net. 

Public  Health  and  Preventive  Medicine.    By  C. 

J.  Lewis,  M.D.,  D.Sc.Edin.,  and  Andrew  Balfoub,  M.D.,  B.Sc.Edin.. 
D.P.H.Camb.    11  Plates  and  189  Figures  in  the  Text.    25s.  net. 

A  Handbook  of  Hygiene  and  Sanitary  Science. 

By  Geo.  Wilson,  M.A.,  M.D.,  Medical  Officer  of  Health  for  Mid- Warwick- 
shire.   Eighth  Edition.    Illustrated.    12s.  6d. 

A  Simple  Method  of  Water  Analysis,  especially  > 

designed  for  the  use  of  Medical  Officers  of  Health.  By  John  C.  Thresh,  ; 
M.D.Vic,  D.Sc.Lond.    Fifth  Edition,  enlarged.    2s.  Gd.  I 

') 

BY  THE  SAME  AUTHOR.  \ 

The  Examination  of  Waters  and  Water  Supplies.  ■ 

19  Plates  and  11  Figures  in  the  Text.    14s.  net. 

A  Manual  of  Bacteriology,  Clinical  and  Applied. 

By  KicHARD  T.  Hewlett,  M.D.,  Professor  of  General  Pathology  and 
Bacteriology  in  King's  College,  London.  Second  Edition.  20  Plates  and 
66  Figures  in  the  Text.    12s.  6c?.. 

BY  THE   SAME  AUTHOR.  } 

Serum  Therapy,  Bacterial  Therapeutics,  and  ) 

Vaccines.    20  Figures.    5s.  net.  ( 


Elementary  Course  of  Bacteriology.  With  Experiments.  By  F.  W.  ) 
Andbewes,  M.D.,  F.R.C.P.,  Lecturer  on  Pathology,  St.  Bartholomew's  ) 
Hospital.    31  Illustrations.    3s.  net.  "  ) 
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A  Manual  of  General  or  Experimental  Pathology, 

for  Students  and  Practitioners.  •  By  W.  S.  Lazarus-Barlow,  M.D., 
F.R.C.P.,  Director  of  the  Cancer  Research  Laboratories,  Middlesex  Hospital, 
Second  Edition.    21s.  net. 

BT  THE   SAME  AUTHOR. 

The  Elements  of  Pathological  Anatomy  and 

Histology  for  Students.  7  Coloured  Plates  and  171  Figures  in  the  Text. 
24s.  net. 

Surgical  Pathology  and  Morbid  Anatomy.  By 

Anthony  A.  Bowlby,  F.K.C.S.,  Surgeon  to  St.  Bartholomew's  Hospital. 
Fourth  Edition.    186  Engravings.    10s.  6(1.  ^ 

<  The  Pathologist's  Handbook :  a  Manual  for  the  \ 

^  Post-mortem  Room.    By  T.  N.  Kelynack,  M.D.    126  Illustrations.   Pega-  ( 

(  moid,  -Is.  6d.  ^ 

A  Manual  of  Antenatal  Pathology  and  Hygiene.  \ 

(  By  J.  W.  Ballantyne,  M.D.,  F.E.C.P.E.,  F.R.S.Edin.    With  173  Illustra-  ) 

/  tions  (33  coloured).    Tlie  Fa?tus,  20s.  net ;  the  Embryo,  21s.  net.  ( 

Psychological  Medicine :  a  Manual  of  Mental  ) 

(  Diseases  for  Practitioners  and  Stvidents.    By  Maurice  Craig,  M.A.,  M.D.,  ( 

<  M.R.C.P.,  Physician  and  Lecturer  on  Mental  Diseases,  Guy's  Hospital.  i 
\           22  Plates.    12s.  6d.  net.  ( 

Mental  Diseases:   Clinical  Lectures.    By  T.  S. 

I  Clouston,  M.D.,  F.R.C.P.Edin.,  Lecturer  on   Mental   Diseases  in  the  { 

(  University  of  Edinburgh.    Sixth  Edition.    30  Plates,    14s.  net.  V 

^   The  Mental  Affections  of  Children  :  Idiocy,  Im=  ( 

}  becilitv,  and  Insanity.    By  Wm.  W.  Ireland,  M.D.Edin.    Second  Edition.  / 

}  21  Plates.    14s.        '        "  ) 

(   The  Force  of  Mind ;  or,  the  Mental  Factor  in  j 

(  Medicine.  By  Alfred  T.  Schofield,  M.D.,  Hon.  Physician  to  Friedenheim 

Hospital.    Second  Edition,    os.  net.  ( 
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\    Unconscious  Therapeutics ;  or,  The  Personality  ) 

(  of  the  Pliysician.    5s.  net.  ( 

\   The  Journal  of  Mental  Science.  Published  Quarterly,  [ 

^  by  Authority  of  the  Medico-Psychological  Association,    os.  ^ 
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Abrahams,  M.B.,  B.Sc,  F.R.C. P.    600  pp.  los.net. 

{    Dunglison's  Dictionary  of  Medical  Science.  By 

(  Thomas  L.  Stedman,  M.D.    Twenty-third   Edition.    577  Illustrations, 

(  including  84  page-plates.    34s.  net.  ( 

(   A  Medical  Vocabulary:  an  explanation  of  Terms  j 

(  anil  Phrases  used  in  Medical  Science,  their  Derivation,  Meaning,  Applica-  ( 

\  tion,  and  Pronunciation.    By  R.  G.  Mayne,  M.D.,  LL  D.    Seventh  Edition,  < 

)  by  W.  W.  Waqstaffe,  B.A.,  F.R.C. S.,  and  G.  D.  Parker,  M.B.    12s.  6d.  ^ 
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A  Text  =  Book  of  Medicine.  Begun  by  the  late  C. 
Hilton  Fagge,  M.D.  ;  completed  and  re-written  by  P.  H.  Pte-Smith,  M.D., 
F.E.S.    Foiirth  Edition.    2  vols.  42s. 


Manual  of  the  Practice  of  Medicine.   By  Frederick 

Taylor,  M.D.,  F.R.C.P.,  Physician  to,  and  Lecturer  on  Medicine  at,  Guj^'s 
Hospital.    Seventh  Edition.    Hlvistrated.    15s.  net. 


A  System  of  Clinical  Medicine  for  Practitioners 

and  students.  By  Thos.  D.  Savill,  M.D.,  M.R.C.P.  In  2  vols.,  post.  4 
Coloured  Plates,  and  200  Figures  in  the  Text.  Vol.  I :  Local  Diseases  and 
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The  Practice  of  Medicine.    By  M.  Chartekis,  M.D., 

Professor  of  Therapeutics  and  Materia  Medica  in  the  University  of  Glasgow. 
Eighth  Edition.  Edited  by  F.  J.  Chartbris,  M.B.,  Ch.B.  Illustrated.  10s. 


Student's  Guide  to  Medical  Diagnosis.   By  Samuel 
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Edition.    139  Engravings.  9s. 


Text=Book  of  Medical  Treatment  (Diseases  and 

Symptoms).  By  Nestor  I.  C.  Tirard,  M.D.,  F.R.C.P.,  Professor  of  the 
Principles  and  Practice  of  Medicine,  King's  College,  London.  15s. 

A  Manual  of  Family  Medicine  and  Hygiene  for 

India.  Published  under  the  Atithority  of  the  Government  of  India.  By 
Sir  William  J.  Moore,  K.C.I.E.,  M.D.  Seventh  Edition  edited  by  Major 
J.  H.  TuLL  Walsh,  I.M.S,    70  Engravings.  12s. 


Lectures  on  Medicine  to  Nurses.    By  Herbert  E. 
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7  Coloured  Plates.    10s.  6d.  net. 


How  to    Examine   the   Chest.     By  Samuel  West, 
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Cancer  and  other  Tumours  of  the  Stomach.  70 

Illustrations.    10s.  6d. 
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,)  Edition.    Illustrated.  6s. 
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M.D.,  Consulting  Physician  at  Plombieres,  Vosges,  France.    3s.  6d. 

I   On  Gallstones,  or  Cholelithiasis.    By  E.  M.  Brock- 

)  BANK,  M.D.Vict.,  M.R.C.P. Lond.,  Honorary  Physician  to   the  Ancoats 

^  Hospital,  Manchester.  7s. 

\   Obstinate  Hiccough:  the  Physiology,  Pathology, 

(  and  Treatment.    By  L.  F.  B.  Knuthsen,  M.D.Edin.  6s. 

;    On  Syphonage  and  Hydraulic  Pressure  in  the 

(  Large  Intestine,  with  their  Bearing  upon  the  Treatment  of  Constipation, 

/  Appendicitis,  etc.    By  Ralph  Winnington  Leftwich,  M.D.    3s.  net. 


I  Uric  Acid  as  a  Factor  in  the  Causation  of 

)  Disease.    By  Alexander  Haig,  M.D.,  F.R.C.P.,  Physician  to  the  Metro- 

}  politan  Hospital.    Sixth  Edition.    75  Illustrations.  15s. 

^  BY  THE  SAME  AUTHOR. 

)  Uric  Acid,  an  Epitome  of  the  Subject.    26.  6d.  net. 


ALSO 


■/    Diet    and    Food    considered    in    relation  to 

strength  and  Power  of  Endurance,  Training,  and  Athletics.  Fifth  Edition. 
^  28.  net. 
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Surgery 


The  Operations  of  Surgery:  intended  for  use 

on  the  Dead  and  Living-  Siibject  alike.  By  W.  H.  A.  Jacobson,  M.Ch.Oxon., 
F.E.C.S.,  Surgeon  Guy's  Hospital,  and  F.  J.  Stevpard,  M.S.Lond.,  F.E.C.S., 
Assistant  Siu-geon,  Guy's  Hospital.  Fourth  Edition.  2  vols.  550  Illus- 
trations. 42s. 

Surgery:   its  Theory  and  Practice.   By  William 

J.  Walsham,  F.E.C.S.,  Surgeon  to  St.  Bartholomew's  Hospital.  Eighth 
Edition,  by  W.  G.  Spencer,  F.E.C.S.,  Surgeon  to  the  Westminster  Hospital. 
622  Engi-avings  (including  28  Skiagrams).    18s.  net. 

The  Operative  Surgery  of  Malignant  Disease. 

By  Henry  T.  Butlin,  F.E.C.S.,  Surgeon  to  St.  Bartholomew's  Hospital. 
Second  Edition.    12  Engi-avings.  14s. 

Surgical  Pathology  and  Morbid  Anatomy.  By 

Anthony  A.  Bowlby,  P.E.C.S.,  Svirgeon  to  St.  Bartholomew's  Hospital. 
Fourth  Edition.    186  Engravings.    10s.  6d. 

A  Manual  of  Surgical  Diagnosis.    By  James  Berry, 

B.S.Lond.,  F.E.C.S.,  Surgeon  to,  and  Lecturer  on  Surgery  at,  the  Eoyal 
Free  Hospital.    6s.  net. 

A  Synopsis  of  Surgery.      By  R.  F.  Tobin,  Surgeon  to' 
St.  Vincent's  Hospital,  Dublin.    Second  Edition.    Interleaved,  leather 
binding.    6s.  6d. 

A  Manual  of  Minor  Surgery  and  Bandaging. 

Twelfth  Edition.  By  Christopher  Heath,  F.E.C.S.,  Consulting  Siu-geon 
to  University  College  Hospital.  Eevised  by  Bilton  Pollard,  F.E.C.S., 
burgeon  to  University  College  Hospital.    195  Engravings.    6s.  6c?. 

BY  THE  SAME  AUTHOR. 

Injuries  and  Diseases  of  the  Jaws.    Fourth  Edition. 

Edited  by  Henry  Percy  Dean,  M.S.,  F.E.C.S.,  Assistant  Surgeon  to  the 
London  Hospital.    187  Wood  Engravings.  14s. 

ALSO 

Clinical  Lectures  on  Surgical  Subjects  delivered 

at  University  College  Hospital.  First  Series,  6s. ;  Second  Series,  6s. 

Abdominal  Surgery.  By  j.  Greig  Smith,  M.A.,  F.R.S.E. 

feixth  Edition.  Edited  by  James  Swain,  M.S.,  M.D.Loud,  F.E.C.S.Eng., 
TtS''''-^  S^u-geon  to  the  Bristol  Eoyal  Infirmary,  Professor  of  Surgery, 
University  College,  Bristol.    2  vols.    224  Engravings.  36s. 

J.  &  A.  CHURCHILL 


I     Surgery      ^  Anaesthetics 

\^ —  


The  Surgery  of  the  Alimentary  Canal.  By  Alfred 

Ernest  Matlard,  M.B.Lond.  and  B.S.,  Senior  Siirgeon  to  the  Victoria 
Infirmary,  Glasgow.   27  Swantype  Plates  and  89  Figures  in  the  Text.  25s. 


BY  THE  SAME  AUTHOR. 


\   A  Student's  Handbook  of  the  Surgery  of  the  AIi= 

{  mentary  Canal.    97  Illustrations.    8s.  6ci. 


ALSO 


<  Abdominal  Pain  :  its  Causes  and  Clinical  Signi  = 

^  ficance.    7s.  6cL  net. 

(  Clinical  Essays  and  Lectures.    By  Howard  Marsh, 

<^  F.E.C.S.,  Professor  of  Surgery  in  the  University  of  Cambridge.    26  lUus- 

<  trations.    7s.  6d. 


Ovariotomy  and  Abdominal  Surgery.  By  Harrison 

Cripps,  r.E.C.S.,  Surgical  Staff,  St.  Bartholomew's  Hospital.  Numerous 
Plates.  25s. 


\  Diseases  of  the  Thyroid  Gland  and  their  Surgical 

(  Treatment.    By  James  Berry,  B.S.Lond.,  F.R.C.S.,  Surgeon  to  the  Royal 

(  Free  Hospital.    121  Illustrations.  14s. 

\  Hare=Iip  and  Cleft  Palate.     By  R.  w.  Murray, 

<  F.R.C.S.,  Surgeon,  David  Lewis  Northern  Hospital.    25  Illustrations.  3s. 

\  Modern  Bullet=Wounds  and  Modern  Treatment, 

I  with  Special  Regard  to  Long  Bones  and  Joints,  Field  Appliances  and  First 

<  Aid.    By  Major  F.  Smith,  D.S.O.,  R.A.M.C.    3s.  net. 

J  Surgical    Emergencies.     By  Paul  Swain,  F.R.C.S., 

(  Surgeon  to  the  South  Devon  and  East  Cornwall  Hospital.    Fifth  Edition. 

<  149  Engravings.  6s. 

The  Accessory  Sinuses  of  the  Nose.   By  A.  Logan 

(  Turner,  M.D.Edin.,  Surgeon  for  Diseases  of  the  Ear  and  Throat,  Deaconess 

(  Hospital,  Edinburgh.    81  Illustrations.    12s.  net. 


On  the  Development  and  Anatomy  of  the  Pros= 

tate  Gland.  By  W.  G.  Richardson,  M.B.,  B.S.,  F.R.C.S.,  Assistant 
Surgeon  at  the  Royal  Infirmary,  Newcastle-on-Tyne.  Heath  Scholarship 
Prize  Essay.    47  Plates.    10s.  6(L  net. 


Chloroform:  a  Manual  for  Students  and  Practi= 

<  tioners.    By  Edward  Lawrie,  M.B.Edin.,  Lieut.-Col.  I.M.S.,  Residency 

<  Surgeon,  Hyderabad.    Illustrated.    5s.  net. 

/    A  Guide  to  Anaesthetics  for  the  Student  and 

I  General  Practitioner.    By  Thomas  D.  Luke,  M.B...  F.R.C.S.,  Edinburgh. 

I  Second  Edition.    45  Engravings.    5s.  net. 
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Neurology   ^    Urinary  Disorders 


Paralysis  and  other  Nervous  Diseases  in  Child= 

hood  and  Early  Life.  By  James  Taylor,  M.D.,  F.R.C.P.,  Physician 
National  Hospital  for  Paralysed  and  Epileptic,  Queen  Square.  74  Illus- 
trations.   12s.  6iZ.  net. 

A  Manual  of  Diseases  of  the  Nervous  System. 

By  Sir  William  R.  Gowbrs,  M.D.,  F.R.S. 

Vol.  I.— Nerves  and  Spinal  Cord.     Third  Edition,  by 
the  Author  and  Jambs  Taylor,  M.D.,  F.R.C.P.    192  Engravings.  15s. 

BY  THE  SAME  AUTHOR.  i 

Clinical  Lectures  on  Diseases  of  the  Nervous 

System.    7s.  6d. 

ALSO 

Subjective  Sensations  of  Sight  and  Sound,  Abio=  , 

trophy,  and  other  Lectures  on  Diseases  of  the  Nervous  System.  18  Illus-  \ 
trations.    6s.  net. 

ALSO 

Epilepsy  and  Other  Chronic  Convulsive  Diseases:  j 

their  Causes,  Symptoms,  and  Treatment.    Second  Edition.    10s.  6(i.  \^ 

Text = Book  of  Nervous  Diseases  for  Students  and 

Practitioners  of  Medicine.  By  Charles  L.  Dana,  M.D.  Poiu-th  Edition.  | 
246  Illustrations.    20s.  ( 

The  Treatment  of  Nervous  Disease.  By  J.  J.  a.  ? 

Brown,  M.D.,  Assistant  Physician,  Royal  Infirmary  of  Edinburgh.  480  pp.  ( 
15s.  net.  .  ) 

Selected  Papers  on  Stone,  Prostate,  and  other  j 

Urinary  Disorders.  By  Reginald  Harbison,  P.R.C.S.,  Surgeon  to  St.  ) 
Peter's  Hospital.    15  Illustrations.    5s.  ) 

Obscure  Diseases  of  the  Urethra.    By  E.  Hurky 

Fenwick,  F.R.C.S.,  Surgeon  to  the  London  Hospital.  63  Hlustrations.  ) 
6s.  M.  ) 

BY  THE  SAME  ATTTHOE. 

Obscure  Diseases  of  the  Kidney,  the  Value  of 

Ureteric  Meatoscopy  in  their  Diagnosis  and  Treatment.    14  Plates  and  43 
Figures  in  the  Text.    6s.  6d. 

ALSO 

Operative  and   Inoperative    Tumours  of  the 

Urinary  Bladder.    39  Illustrations.    5s.  net. 

ALSO 

Tumours  of  the  Urinary  Bladder.  Fasc.  I.  5s.  net. 

ALSO 

Ulceration  of  the  Bladder,  Simple,  Tuberculous, 

and  Malignant :  a  Clinical  Study.    Illustrated.  5s. 

ALSO 

A  Handbook  of  Clinical  Cystoscopy.    31  Plates  and 

144  Figures  in  the  Text.    18s.  net. 

ALSO 

Atlas  of  Electric  Cystoscopy.    34  Coloured  Plates. 


21s.  net. 
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Midwifery      ^  Qynsecology 
Medical  Jurisprudence 


Manual  of  Midwifery,  including  all  that  is  likely 

to  be  required  by  Students  and  Practitioners.  By  Alfred  L.  Galabin, 
M.A.,  M.D.,  F.R.C.P.,  Consulting  Obstetric  Physician  to  Guy's  Hospital. 
Sixth  Edition.    329  Engravings.    14s.  net. 

A  Short  Practice  of  Midwifery,  embodying  the 

Treatment  adopted  in  the  Rotunda  Hospital,  Dublin.  By  Henet  Jellbtt, 
M.D.,  B.A.O.Dub.,  Ex-Assistant  Master,  Rotunda  Hospital.  Fourth 
Edition.    152  Illustrations.    8s.  Qd. 

BY  THE  SAME  AUTHOR. 

A  Short  Practice  of  Midwifery  for  Nurses,  with 

a  Glossary  of  the  Medical  Terms  used  in  the  Book.  Second  Edition. 
4  Coloured  Plates  and  134  Illustrations.    6s.  6cl.  net. 


Essentials  of  Obstetrics.   By  J.  w.  Ballantyne,  M.D., 

P.R.C.P.E.,  F.R.S.E.,  Lecturer  on  Midwifery  and  Diseases  of  Women  and 
Children  in  Siu-geons'  Hall,  Edinburgh.    5s.  net. 

A  Short  Manual  for  Monthly  Nurses.    B)  Chaeles 

J.  CuLLiNGwoRTH,  M.D.,  P.R.C.P.,  Obstctric  Physician  to  St.  Thomas's 
Hospital,  and  M.  A.  Atkinson,  Matron  of  the  General  Lying-in  Hospital, 
Lambeth.    Fifth  Edition.    Is.  6ci. 


Diseases  of  Women.  By  Alfred  L.  G-alabin,  M.A., 
M.D.,  F.R.C.P.,  Consulting  Obstetric  Physician  to  Guy's  Hospital.  Sixth 
Edition.    284  Engravings.    16s.  net. 

A  Short  Practice  of  Gynaecology.  By  Henry  Jellett, 

M.D.,  B.A.O.Dub.,  Ex-Assistant  Master,  Rotunda  Hospital,  Dublin. 
Second  Edition.    225  Illustrations.    10s.  6d. 

Outlines  of  Gynaecological  Pathology  and  Morbid 

Anatomy.  By  C.  Hubert  Roberts,  M.D.Lond.,  Physician  to  the  Samar- 
itan Free  Hospital  for  Women.    151  Illustrations.  21s. 

Lectures  on  Medical  Jurisprudence  and  Toxi  = 

cology.  By  Fred.  J.  Smith,  M.D.,  F.R.C.P.,  Lecturer  on  Forensic  Medicine 
and  Toxicology  at  the  London  Hospital.    7 s.  Gd. 

Medical  Jurisprudence:  its  Principles  and  Prac= 

tice.  By  Alfred  S.  Taylor,  M.D.,  P.R.C.P.,  F.R.S.  Fifth  Edition,  by 
Fred.  J.  Smith,  M.D.,  F.R.C.P.,  Lecturer  on  Medicine  at  the  London 
Hospital.    2  vols.    39  Engravings.    36s.  not. 
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ophthalmology  ^ 


Nettleship's  Diseases  of  the  Eye.    Sixth  Edition. 

Revised  and  Edited  by  W.  T.  Holmes  Spicer,  M.B.,  F.R.C.S.,  Ophthalnaic 
Surgeon  to  St.  Bartholomew's  Hosijital.    161  Engravings.    8s.  6fl. 

Medical  Ophthalmoscopy  :  A  Manual  and  Atlas. 

Poxirth  Edition.  By  Sib  W.  R.  Gowebs,  M.D.,  F.R.S.,  and  Mabcus  Gunn, 
M.B.,  F.R.C.S.,  Surgeon  to  the  Royal  London  Ophthalmic  Hospital.  Auto- 
type Plates  and  "Woodcuts.    14s.  net. 

Manual  of  Ophthalmic  Surgery  and  Medicine. 

By  W.  H.  H.  Jessop,  M.A.,  F.R.C.S.,  Ophthalmic  Svij-geon  to  St.  Bartholo- 
mew's Hospital.    5  Coloured  Plates  and  110  Woodcuts.    9s.  M. 

Practical  Handbook  of  Diseases  of  the  Eye.  By 

D.  Chalmebs  Watson,  M.B.,  Ophthalmic  Physician,  Marshall  Street  Dis- 
pensary, Edinburgh.  Second  Edition.  9  Coloured  Plates  and  31  Figures 
in  the  Text.    5s.  net. 

Diseases  of  the   Eye.    By  Cecil  Edward  Shaw,  M.D., 

M.Ch.,  Ophthalmic  Siirgeon  to  the  Ulster  Hospital  for  Children  and  Women, 
Belfast.    With  a  Test-Cai-d  for  Colour  Blindness.    3s.  M. 

Refraction  of  the  Eye:  a  Manual  for  Students. 

By  GusTAvus  Habtridge,  F.R.C.S.,  Surgeon  to  the  Royal  Westminster 
Ophthalmic  Hospital.  Thirteenth  Edition.  105  Illustrations,  also  Test- 
types,  etc.  6s. 

BT  THE  same  AUTHOR. 

The  Ophthalmoscope :  a  Manual  for  Students. 

Fourth  Edition.    65  Illustrations  and  4  Plates.    4s.  6d. 

Ocular  Therapeutics  according  to  the  most 

Recent  Discoveries.  By  Dr.  A.  Dabier.  Translated  by  Sydney  Stephenson, 
M.B.,  CM.,  Ophthalmic  Surgeon  to  the  Evelina  Hospital  and  the  North- 
Eastern  Hospital  for  Children.    10s.  6d.  net. 

Elementary  Ophthalmic  Optics,  including  Oph  = 

{J^^^;^oscopy  and  Retinoscopy.  By  J.  Herbert  Parsons,  B.S.,  B.Sc, 
li.R.O.S.,  Curator,  Royal  London  Ophthalmic  Hospital.  66  Illustrations. 
OS.  6cl. 

Royal  London  Ophthalmic  Hospital  Reports. 

By  the  Medical  and  Surgical  Staff.    Vol.  XVI,  Part  I.  5s. 

Ophthalmological  Society  of  the  United  King= 


dom.   Transactions.    Vol.  XXIV.    12s.  6d.  net. 
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Diseases  of  the  Ear,  including  the  Anatomy 

and  Phj'siology  of  the  Organ,  tog-ether  with  the  Treatment  of  the  Affections 
of  the  Nose  and  Pharynx.  By  T.  Mark  Hovell,  Senior  Aural  Sm-geon  to 
the  London  Hospital.    Second  Edition.    128  Engravings.  21s. 


The  Diseases  of  Children.    By  Jambs  F.  G-oodhart, 

M.D.,  P.E.C.P.  Eighth  Edition,  mth  the  assistance  of  G.  F.  Still,  M.D., 
F.E.C.P.,  Assistant  Physician  to  the  Hospital  for  Sick  Children,  Great 
Ormond  Street.    12s.  6ci.  net. 


The  Wasting  Diseases  of  Infants  and  Children. 

By  Eustace  Smith,  M.D.,  F.R.C.P.,  Physician  to  the  King  of  the  Belgians, 
and  to  the  East  London  Hospital  for  Children.  Sixth  Edition.  6s. 


On  the  Natural  and  Artificial  Methods  of  Feed  = 

ing  Infants  and  Toung  Childi-en.  By  Edmund  Cautlet,  M.D.,  Physician 
to  the  Belgrave  Hospital  for  Children.    Second  Edition.    7s.  6d. 


Dental  Anatomy,  Human  and  Comparative:  a 

Manual.  By  Charles  S.  Tomes,  M.A.,  F.R.S.  Sixth  Edition.  286  En- 
gravings.   12s.  6ci.  net. 


BT  THE  same  AUTHOR. 

A  System  of  Dental  Surgery.    By  Sir  John  Tomes, 

F.R.S.,  and  C.  S.  Tomes,  M.A.,  F.R.S.  Fourth  Edition.  289  Engravings. 
16s. 


Practical  Treatise  on  Mechanical  Dentistry. 

By  Joseph  Richardson,  M.D.,  D.D.S.  Seventh  Edition,  revised  and  edited 
by  George  W.  Wabren,  D.D.S.    690  Engravings.  22s. 

Decay  in  Teeth :    an   Investigation  into  its 

Cause  and  Prevention.  By  J.  Sim  Wallace,  M.D.,  D.Sc,  L.D.S.E.C.S. 
Second  Edition.  5s. 

A  Manual  of  Dental  Metallurgy.   By  Ernest  A. 

Smith,  Assay  Office,  Sheffield.    Second  Edition.    38  Illustrations.   6s.  6ti. 

j    Dental  Materia  Medica,   Pharmacology,  and 

^  Therapeutics.  By  Charles  W.  Glassington,  M.R.C.S.,  L.D.S.Edin. ;  Senior 

Dental  Surgeon,  Westminster  Hospital.  6s. 
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Tropical  Diseases  ^  Dermatology  [ 


The  Malarial  Fevers  of  British  Malaya.    By  ( 

Hamilton  Wright,  M.D.  (McGill),  Director  of  the  Institute  for  Medical  ^ 
Eesearch,  Federated  Malay  States.    Map  and  Charts.    3s.  net. 


BY  THE  SAME  AUTHOR. 


A  Handbook  on  Leprosy.    By  S.  P.  Impey,  M.D., 

late  Chief  and  Medical  Siiperintendent,  Eobben  Island  Leper  and  Lunatic 
Asylums,  Cape  Colony.    38  Plates.  12s. 

A  Manual  of  Diseases  of  the  Skin,  with  an 

Analysis  of  20,000  Consecutive  Cases  and  a  Formulary.  By  Duncan  E. 
BuLKLEY,  M.D.,  New  York.    Fourth  Edition.    6s.  6cl. 

Skin  Diseases  of  Children.    By  Geo.  H.  Fox,  M.D., 

Clinical  Professor  of  Diseases  of  the  Skin,  College  of  Physicians  and 
Surgeons,  New  York.  12  Photogravure  and  Chromographic  Plates  and  60 
Illustrations  in  the  Text.    12s.  6d. 

On  Maternal  Syphilis,  including  the  Presence 

and  Recognition  of  Syphilitic  Pelvic  Disease  in  Women.  By  John  A. 
Shaw-Mackenzie^  M.D.    Coloured  Plates.    10s.  6d.- 


The  Etiology  and  Pathology  of  Beri=Beri.  With 

Map  and  Charts.    3s.  net. 

Beri  =  Beri:    its  Symptoms  and  Symptomatic 

Treatment.  By  Percy  N.  Gerrard,  M.D.,  District  Surgeon,  Federated  }^ 
Malay  States  Civil  Service.    2s.  6d.  net.  ( 

BY  THE  SAME  AUTHOR. 

Extracts  from  the  above.    Is.  6d.  net. 
On  the  Causes  and  Continuance  of  Plague  in 

Hong  Kong,  -with  Suggestions  as  to  Remedial  Measures ;  a  Report  presented 
to  the  Secretary  of  State  for  the  Colonies.  By  W.  J.  Simpson,  M.D., 
F.R.C.P.    Numerous  Charts  and  Diagrams.    10s.  net. 


) 


The  Diagnosis  and  Treatment  of  Syphilis.    By  : 

Tom  Robinson,  M.D.St.  And.,  Physician  to  the  Western  Skin  Hospital.  \ 
Second  Edition.    3s.  6d. 

BY  the  same  author. 

The  Diagnosis  and  Treatment  of  Eczema.  Second 

Edition.    3s.  6d. 

Ringworm,  and  some  other  Scalp  Affections : 

their  Cause  and  Cure.    By  Haydn  Brown,  L.R.C.P.Ed.  os. 
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Chemistry      0  Physics 


(    Chemistry,  Inorganic  and  Organic.    By  Charles 

')  L.  Bloxam.   Ninth  Edition,  by  J.  M.  Thomson,  F.R.S.,  Professor  of  Chem- 

S  istry  in  King's  College,  London,  and  A.  G.  Bloxam,  F.I.C.    284  En- 

arravings.    18s.  net. 


(  The  Elements  of  Chemistry.  By  M.  M.  Pattison  Muir; 

(  M.A.,  Fellow  of  Cains  College,  Cambridge.    Illustrated.    10s.  6cJ.  net. 

^  The  Analyst's  Laboratory  Companion:  a  Col  = 

\  lection  of  Tables  and  Data  for  Chemists  and  Students.   By  A.  E.  Johnson, 

\  B.Sc,  F.I.C.    Third  Edition.    6s.  6cZ.  net. 

\  Commercial  Organic  Analysis :  a  Treatise  on 

(  the  Properties,  Modes  of  Assaying,  Proximate  Analytical  Examination, 

(  etc.,  of  Organic  Chemicals  and  Products  used  in  the  Arts,  Manufactures, 

(  etc.    In  1  vols.    By  A.  H.  Allen,  F.I.C.    [Prospecttis  on  application.] 

J  Volumetric  Analysis ;  or,  the  Quantitative  Esti  = 

mation  of  Chemical  Substances  by  Measure.    By  Francis  Sutton,  F.C.S., 

(  F.I.C.   Ninth  Edition.    121  Enffravinofs.    20s.  net. 


{  A  Manual  of  Chemistry,  Theoretical  and  Prac  = 

'\  tical.    By  William  A.  Tilden,  D.Sc,  F.R.S.,  Professor  of  Chemistry  in 

\  the  Royal  College  of  Science,  London.    2  Plates  and  143  Woodcuts.  10s. 

'\  Valentin's  Practical  Chemistry  and  Qualitative 

(  and  Quantitative  Analysis.    Edited  by  Dr.  W.  K.  Hodgkinson,  F.R.S. E., 

{  Professor  of  Chemistry  at  the  Royal  Military   Academy,  Woolwich. 

(  Ninth  Edition.    Engravings,  9s.    (The  Tables  separately,  2s.  6(i.) 


A  Handbook  of  Physics  and  Chemistry  for  the 

^  Conjoint  Board.     By  H.  E.  Cobbin,  B.Sc.Lond.,  and  A.  M.  Stevtabt, 

(  B.Sc.Lond.    Second  Edition.    153  Illustrations.    6s.  6cl. 

i    A  Treatise  on  Physics.  By  Andrew  Gray,  LL.D.,  F.R.S., 

',  Professor  of  Natural  Philosophy  in  the  University  of  Glasgow.    Vol.  I. 

\  Dynamics  and  Properties  of  Matter.    350  Illustrations.  15s. 

Practical  Chemistry  and  Qualitative  Analysis. 

By  Frank  Clowes,  D. Sc. Lond.,  Professor  of  Chemistry  in  the  University 
Coll.,  Nottingham.     Seventh  Edition.     101  Engravings.    8s.  6cZ. 

Quantitative  Analysis.    By  Prank  Clowes,  D.Sc.Lond., 

and  J.  B.  Coleman,  A.R. C.Sci.  Dub. ;  Professor  of  Chemistry,  South-West 

■  London  Polytechnic.    Sixth  Edition.    125  Engravings.  10s. 

-  BT  the  same  authors. 

Elementary  Practical  Chemistry.    Fomtli  Edition. 

■  Part  I.    General  Chemistry.    75  Engravings.    2s.  6d.  net. 

)  Part  II.    Analytical  Chemistry.    20  Engravings.    2s.  6cZ.  net. 

ALSO 

Introduction  to  Quantitative  Analysis.    62  En- 
gravings. 4s.  6cJ. 
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Microscopy    ^  Miscellaneous 


The  Microscope  and  its  Revelations.    By  the 

late  William  B.  Carpenter,  C.B.,  M.D.,  LL.D.,  F.E.S.  Eio-hth  Edition 
by  the  Eev.  W.  H.  Dal  LINGER,  LL.D.,  F.E.S.  23  Plates  and  more  than 
800  Wood  Engravings.  28s.  HaLf-Calf  32s. ;  or,  in  two  vols,  sold  separately, 
cloth,  14s.  each. 

Vol.  I.  The  Microscope  and  its  Accessories. 
Vol.  II.  The  Microscope,  its  Eevelations. 

The  Microtomist's  Vade=Mecum  :  a  Handbook 

of  the  Methods  of  Microscopic  Anatomy.    By  Arthur  Bollbs  Lee.  Sixth 
Edition.    15s.  net. 

The  Quarterly  Journal  of  Microscopical  Science. 

Edited  by  E.  Eat  Lankester,  M.A.,  LL.D.,  F.E.S.  Each  Number,  10s.  net. 

Manual  of  Botany,  in  two  Vols.  By  J.  Reynolds 
Green,  Sc.D.,  M.A.,  F.E.S.,  Professor  of  Botany  to  the  Pharmaceutical 
Society. 

Vol.  I.  Morphology  and  Anatomy.   Third  Edition.  778  Engravings.  7s.  6d.  ( 
Vol.  II.  Classification  and  Physiology.    Second  Edition.    466  Engravings.  ! 
10s.  ( 

BY  THE  same  AUTHOR.  ; 

An  Introduction  to  Vegetable  Physiology.    184  ! 

Illustnitions.    10s.  6d.  ' 

Stretcher  Drill  Illustrated,  including  the  New  ) 

Hand-seat,  Wagon  and  Eaihvay  Wagon  Drills.  By  Major  J.  J.  de  Zouche  ) 
Marshall,  E.A.M.C.V.    Second  Edition.    3s.  net.  > 

Therapeutic  Electricity  and  Practical  Muscle  ! 

Testing.  By  W.  S.  Hedlet,  M.D.,  in  charge  of  the  Electro-therapeutic  ) 
Department  of  the  London  Hospital.    110  Illustrations.    8s.  6d.  ) 

A  Handbook  of  Medical  Climatology.     By  S.  ) 

Edwin  Solly,  M.D.,  M.E.C.S.,  late  President  of  the  American  Climatological.  I 
Association.    Engravings  and  Coloured  Plates.  16s. 

Nursing,  General,  Medical,  and  Surgical,  with 

an  Appendix  on  Sickroom  Cookery.  By  Wilfred  J.  Hadley,  M.D.,  j 
F.E.C.P.,  Physician  to  the  London  Hospital.    3s.  6d.  '  \ 

About  Dreaming,  Laughing,  and  Blushing.    By  \ 

Sir  Arthur  Mitchell,  K.C.B.    5s.  net.  ) 

St.  Thomas's  Hospital  Reports.    By  the  Medical  [ 

and  Surgical  Staff.    Vol.  XXXII.    New  Series.    8s.  6d.  net.  ) 

Guy's  Hospital  Reports.     By  the  Medical  and  Surgical  > 
Staff.    Vol.  XLIII.    Third  Series.    10s.  6cl.  , 

Encyclopaedia  Medica.    Edited  by  Chalmers  Watson,  \ 

M.B.,  M.E.C.P.E.    In  14  Vohimes.    .£13  12s.  net. 
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